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Summary 
The world Health Organization (wHO) states that ‘breastfeeding is an unequalled way of providing ideal food  
for the healthy growth and development of infants’.1 Breastfeeding is beneficial to infants, mothers, families  
and society, and is viewed as the biological and social norm for infant and young child feeding.2 
Exclusive breastfeeding ensures that the infant receives the full nutritional and other advantages of breast milk, 
including developmental benefits and protection against infection and some chronic diseases. In Australia, 
it is recommended that infants are exclusively breastfed until around 6 months of age when solid foods are 
introduced, and that breastfeeding is continued until 12 months of age and beyond, for as long as the mother 
and child desire. while Australia’s breastfeeding initiation rate is currently high at 96%, only 15% of infants are 
exclusively breastfed to around 6 months.3 Health workers have a vital role in supporting breastfeeding, along  
with governments, industry and the whole community.
The majority of mothers can successfully breastfeed their infants. while mothers may encounter difficulties  
with initiating and establishing breastfeeding, usually these can be overcome with support and encouragement 
from health workers, family and community organisations. Appropriate and effective positioning at the breast  
and correct attachment and milking action are the keys to successful breastfeeding. Antenatal education on 
positioning and attachment technique is recommended, together with initiating breastfeeding soon after birth  
and providing continuing postnatal support and guidance. Health workers can provide invaluable help by  
offering factual information and empathetic support, demonstrating practical skills, and discussing strategies  
for problem solving. 
There are very few contraindications for breastfeeding. Tobacco and moderate alcohol use, most medications 
and most maternal illnesses are not indications for discontinuing breastfeeding. Many mothers can continue to 
breastfeed if they return to work. while exclusive breastfeeding is ideal, any amount of breast milk is beneficial  
to the infant and mother. If mothers express and store breast milk, it is important that they follow correct 
procedures to ensure food safety and hygiene. 
Formula feeding
If an infant is not breastfed or is partially breastfed, commercial infant formulas should be used as an alternative  
to breast milk until 12 months of age. Health workers should provide families with all of the information and 
support that they need to prepare, store and use feeds correctly. 
Introducing solids
At around the age of 6 months, infants are physiologically and developmentally ready for new foods, textures 
and modes of feeding and need more nutrients than can be provided by breast milk or formula. Delaying the 
introduction of solid foods beyond this age may increase the risk of developing allergic syndromes.
By 12 months of age, a variety of nutritious foods from the five food groups is recommended, as described  
in the Australian Dietary Guidelines.4 Healthy eating in the second year of life builds on nutritious practices 
established in infancy. It provides the energy and nutrients needed for growth and development, develops a  
sense of taste and an acceptance and enjoyment of different family foods, and instils attitudes and practices  
that can form the basis for lifelong health-promoting eating patterns. 
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Fluids other than breast milk or infant formula
Exclusively breastfed infants do not require additional fluids up to 6 months of age. For formula-fed infants, cooled 
boiled tap water may be used if additional fluids are needed.5 Cow’s milk is associated with iron deficiency in 
infants under 12 months but pasteurised full cream cow’s milk is an excellent source of nutrients in a mixed 
diet in the second year of life. Fruit juice is not necessary or recommended for infants under 12 months of age.6 
Sweetened drinks are associated with dental caries. Tea, herbal teas and other drinks are of no known benefit to 
an infant and could possibly be harmful. 
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Summary of advice
Advice for health workers
Breastfeeding
• Encourage, support and promote exclusive breastfeeding to around 6 months of age and explain that infants  
do not require fluids other than breast milk for the first 6 months. 
• while breastfeeding is recommended for 6 to 12 months and beyond, any breastfeeding is beneficial to the 
infant and mother. 
• Advise women to continue breastfeeding with appropriate complementary foods until 12 months of age and 
beyond, for as long as the mother and child desire.
• Inform parents of the benefits of breastfeeding and the risks of not breastfeeding when a change from 
breastfeeding is being considered.
• Support the principles of the Baby Friendly Hospital Initiative. 
• Encourage community-based services supporting breastfeeding families – such services are increasingly 
important as the length of hospital stays decrease. 
• Encourage the mother to use expressed breast milk when away from the infant and breastfeed when mother 
and infant are together. 
• Encourage support in the community and workplace for flexible work schedules, suitable environments for 
breastfeeding, expressing breast milk, storage of expressed breast milk and child care. Promote the use of  
paid parental leave schemes and lactation break entitlements. 
• Provide antenatal information and counselling about the benefits and practical aspects of breastfeeding and  
the risks of not breastfeeding to all potential mothers, fathers and primary carers.
• Provide postnatal breastfeeding support information.
• when discussing breastfeeding with women, pay particular attention to the importance of correct positioning 
and attachment when breastfeeding.
• To avoid unnecessary intervention, inform parents about the wide variation in normal bowel function in infants 
who are breastfed. If parents are concerned, they should consult a relevant health professional. 
• An infant with suspected dehydration should be assessed by a medical practitioner. 
• Take steps to identify breastfeeding difficulties by asking appropriate questions during any health-related visits 
with the mother. Manage those difficulties if appropriately qualified, or refer to an appropriately qualified health 
professional for management (e.g. lactation consultant). 
• Ensure that any dietary modification or pharmacological intervention for managing excessive crying is safe 
and does not result in nutritional deficiencies.
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Breastfeeding in specific situations
• At present, breastfeeding is contraindicated when a mother is known to be HIV positive (specialist advice is 
needed for each individual case).
• Most prescription drugs and medicines are compatible with breastfeeding, but each case should be  
specifically assessed by a health professional. 
• Statins are a commonly used class of pharmaceuticals that should not generally be used during pregnancy  
or breastfeeding.
• Encourage mothers, fathers, primary carers and other household members who smoke to stop or reduce 
smoking and to avoid exposing the infant to tobacco smoke. Even if parents persist with smoking, 
breastfeeding remains the best choice.
• Advise mothers that not drinking alcohol is the safest option. For women who choose to drink, provide advice 
on the recommended maximum intake level (e.g. two standard drinks or less in any one day) and the optimal 
timing of breastfeeding in relation to intake.
• Encourage and support mothers to avoid illicit drugs (specialist advice is needed for each individual).
Prelacteal feeds
• If supplementary feeding is needed in hospital, it should only be given for specific medical indications and  
with the mother’s agreement.
Infant formula
• Educate parents on the importance of correctly preparing infant formula and following the instructions  
carefully, including using the correct scoop and not overfilling or underfilling the scoop.
• Check that infant formula is being prepared according to instructions (i.e. to the correct concentration).
Health worker responsibilities
• Continue to implement the wHO Code and be aware of health professional obligations under the  
MAIF Agreement. 
Advice for parents
Pacifiers
• A pacifier (dummy) may be offered, while placing infant in back-to-sleep-position, no earlier than 4 weeks  
of age and after breastfeeding has been established.
Dental caries
• Do not dip pacifiers or bottle teats in sugar, jam, honey or other sugary substance.
• Do not put anything in an infant’s mouth if it has been in someone else’s mouth to avoid spreading bacteria  
that cause tooth decay.
• Fluoride supplementation is not recommended.
• For children between the ages of 6 and 24 months who are living in areas where the household water supply  
is not fluoridated, further advice should be sought from a local dentist. 
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Bottle-feeding
• Put an infant to bed without a bottle or take the bottle away when the infant has finished feeding. Do not  
let the infant keep sucking on the bottle.
• Avoid leaving an infant unattended with a bottle containing liquids (i.e. no bottle propping).
• Bottle-feeding according to need is appropriate – information on formula packages recommending certain 
amounts for various ages is a guide only and does not necessarily suit every infant.
• A cup can be introduced at around 6 months, to teach infants the skill of sipping drinks from a cup.
• Use cow’s milk-based infant formulas until 12 months of age (all infant formulas available in Australia  
are iron-fortified). 
• Special formulas may be used under medical supervision for infants who cannot take cow’s milk-based 
products for specific medical, cultural or religious reasons. 
• There is no evidence that the use of soy or goat’s milk-based formulas will prevent the development of allergies 
to cow’s milk-based formulas.
• The use of special formulas such as extensively hydrolysed or soy milk-based formulas may be used under 
medical supervision for infants who cannot take cow’s milk-based products.
• Goat’s milk-based formulas are not suitable alternatives for infants with allergies to cow’s milk-based formulas.
Introducing solid foods
• Introducing solid foods at around 6 months is necessary to meet the infant’s increasing nutritional and 
developmental needs.
• As long as iron-rich foods are included in first foods, foods can be introduced in any order and at a rate that 
suits the infant.
• A variety of solid foods are required for good nutrition and to help the infant to accept a range of flavours.
• The texture of foods should be suitable to the infant’s stage of development, progressing from pureed to  
lumpy to normal textures during the 6–12 month period.
• Solid foods should be of acceptable taste without added sugar, honey or salt.
• From 12 months of age and beyond, toddlers should be consuming family foods consistent with the  
Australian Dietary Guidelines.4
• Iron-fortified foods and meat or iron-rich alternatives should continue to be offered.
• Special complementary foods or milks for toddlers are not required for healthy children.
• Milk and water should be offered in a cup rather than a feeding bottle.
• Consumption of nutrient-poor foods with high levels of fat/ saturated fat, sugar, and/or salt (e.g. cakes, biscuits, 
confectionery and potato chips) should be avoided or limited.
• If food choices are restricted for medical reasons, the advice of a dietitian or appropriate health professional 
should be sought to ensure that the dietary intake meets nutrient and energy needs.
• Care needs to be taken with a plant-based diet to ensure that supplies of iron and zinc are adequate –  
this is an important issue because iron is vital for neurocognitive development.
• Mothers who follow a vegan diet should breastfeed their infants for as long as possible, 2 years or more is 
desirable. For infants being fed a vegan diet who are not breastfed or are partially breastfed, a commercial  
soy-based infant formula during the first 2 years of life is recommended. Dietetic advice is recommended.
• After dietary assessment, infants on vegan diets may require nutritional supplements, especially iron  
and vitamin B12.
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Foods that should be avoided
• Avoid giving whole nuts and similar hard foods to young children aged less than 3 years to reduce the  
risk of choking.
• To prevent botulism, do not feed honey to infants aged under 12 months.
• Unmodified milk from animal sources should not be given as a main drink before 12 months.
• Unpasteurised milk should not be used.
• Cow’s milk should not be given as the main drink to infants under 12 months.
• Pasteurised cow’s milk is an excellent source of protein, calcium and other nutrients and may be introduced  
as a drink at around 12 months of age and be continued throughout the second year of life, and beyond.
• Due to potential dangers associated with feeding goat’s milk to infants, its use is not recommended.
• low-fat and reduced-fat milks are not recommended in the first 2 years of life.
• Soy (except soy follow-on formula) and other nutritionally incomplete plant-based milks (e.g. rice, oat,  
coconut or almond milk) are inappropriate alternatives to breast milk or formula in the first 12 months.
• Fortified soy drink or calcium-enriched rice and oat beverages can be used after 12 months under health 
professional supervision, as long as a full-fat variety is used and other sources of protein and vitamin B12  
are included in the diet.
• Fruit juice is not necessary or recommended for infants under 12 months. 
• Do not offer infants tea, herbal teas, coffee or sugar-sweetened drinks (soft drinks, cordials).
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Introduction
Australia has a long and successful history of caring for mothers and infants, through the establishment more than a 
century ago of a network of community health nurses, midwives and general practitioners (GPs). Improving health, 
health care and nutrition is reflected in the decline of infant mortality, from 104 deaths per 1,000 live births at the  
time of Federation in 1901 to 4 deaths per 1,000 live births in 2008.7
During the 1950s and 1960s, breastfeeding rates declined in many countries. Recognition of the potential for 
detrimental effects on health led to breastfeeding being prioritised as one of the most important health initiatives. 
Australia has been successful in increasing breastfeeding rates over the last few decades. Among the Organisation 
for Economic Co-operation and Development (OECD) countries, Australia is just above average for the percentage of 
infants ever breastfed.8 In 2010, 96% of Australian infants received some breast milk, up from 92% in 2004.3,15
Context for these Guidelines
The first edition of the Infant Feeding Guidelines for Health Workers was developed by the Infant Nutrition Panel 
of the National Health and Medical Research Council (NHMRC) and published in 1996. The impetus to develop the 
guidelines came from:
• demand from health workers for additional information on infant feeding, to supplement the NHMRC Dietary 
Guidelines for Children and Adolescents
• Australia’s response to supporting the wHO International code of marketing of breast-milk substitutes (the 
wHO Code),9 which was formulated in 1981 in response to concerns over the widespread promotion of infant 
formula throughout the world, and in recognition of the increased risks of morbidity and mortality in infants 
who are not breastfed.
The wHO Code, as approved by the world Health Assembly (wHA), is not legally binding unless individual nations 
enact relevant legislation. Australia stated at the wHA:
in voting for the adoption of this Code, Australia made an international commitment to take action to give 
effect to its aims and principles and accepted responsibility for their implementation as appropriate to 
social and legislative frameworks in this country.10
• Supplementary resolutions passed by the wHA have urged countries to strengthen their commitment to the 
wHO Code and the joint wHO–UNICEF Baby Friendly Hospital Initiative (BFHI) (which promotes breastfeeding 
initiation in hospitals) and reiterated the need for compliance with the wHO Code.
In addition to the NHMRC Infant Feeding Guidelines for Health Workers, measures to implement the wHO Code 
in Australia are:
• the Marketing in Australia of Infant Formulas: Manufacturers and Importers Agreement 1992 (MAIF 
Agreement) – a voluntary, self-regulatory code of conduct between manufacturers and importers of infant 
formula in Australia which aims to protect and promote breastfeeding and ensure the proper use of breast-milk 
substitutes when they are necessary
• inclusion in the Food Standards Australia New Zealand (FSANZ) Code (FSANZ Code) of mandatory labelling and 
composition provisions for infant formula, consistent with the wHO Code. 
The first edition of the NHMRC Infant Feeding Guidelines for Health Workers aimed ‘to help all health workers 
understand how the wHO Code and the MAIF Agreement affect their work in both breastfeeding and using  
infant formula’. 
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Need for the Guidelines
Australia has been successful in increasing breastfeeding rates over the last few decades, but there is still 
considerable room for improvement.
• while the initiation rate of breastfeeding is over 90%, rates of any breastfeeding decline to around 50% at  
6 months and only around 25% of women breastfeed for 12 months.11,15 
• Only a small proportion of women exclusively breastfeed to 6 months. The 2001 Australian National Health 
Survey reported that at 25 weeks, around 65% of infants were regularly receiving solid food.12 The 2010 
Australian National Infant Feeding Study found that the median age for introducing solids was 4.7 months.3
From a public health perspective, achieving further improvements in both the type and duration of breastfeeding 
offers considerable benefits for maternal, infant, child, and life course health for Australians.
Process used to develop the revised Guidelines 
These revised Guidelines were developed by the Infant Feeding Subcommittee of the Dietary Guidelines working 
Committee. The process used is outlined in Appendix A of these Guidelines and in Appendix B of the Australian 
Dietary Guidelines.4 The grading of evidence statements is outlined in Appendix B of these Guidelines.
A consultation draft was disseminated with the aim of gathering input from a wide range of experts, stakeholders 
and consumer representatives, and the Guidelines were revised accordingly.
Application of the Guidelines
Purpose
The purpose of this document is to support optimum infant nutrition by providing a review of the evidence and 
clear guidance on infant feeding for health workers. Guidance is based on evidence from the Australian Dietary 
Guidelines literature review and additional reviews specific to infant feeding.
Scope
These Guidelines are relevant to healthy, term infants of normal birth weight (>2,500 g). Although many of the 
principles of infant feeding described here can be applied to low birth weight infants, specific medical advice  
is recommended. 
Intended audience
The Guidelines are intended for use by all health workers, defined here as any professional or non-professional 
person working in a component of a health care system (this includes voluntary workers). The Guidelines will be of 
particular interest to midwives, lactation consultants, maternal and child health nurses, community health nurses, 
GPs, Aboriginal and Torres Strait Islander health workers and allied health professionals. The way in which different 
professionals use the Guidelines will vary depending on their knowledge, skills and role, as well as the setting in 
which care is provided. 
The Guidelines are likely to be of interest and relevance to consumers. 
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Structure of the Guidelines
The Guidelines include:
• an overview of breastfeeding in Australia, the benefits of breastfeeding to both infant and mother, and 
mechanisms to protect and promote the benefits of breastfeeding in the Australian community (Chapter 1)
• discussion of strategies for initiating, establishing and maintaining breastfeeding (Chapters 2 and 3)
• discussion of common breastfeeding problems and their management (Chapter 4)
• guidance on expressing and storing breast milk (Chapter 5)
• discussion of breastfeeding in specific situations, including absolute and relative contraindications (Chapter 6)
• discussion of supplementary feeding (Chapter 7)
• guidance on the use of infant formula, including health worker responsibilities and correct preparation (Chapter 8)
• guidance on introducing solid foods (Chapter 9)
• interpretation of the wHO Code for health workers in Australia (Chapter 10).
The appendices provide resources for further reading and information and additional information on the 
development of the Guidelines.
Directory of key information in these Guidelines
When you need to know… Read…
Breastfeeding
Your responsibilities in promoting breastfeeding Chapter 10
How to support and promote breast feeding Section 1.3
The benefits of breastfeeding for mother and infant Section 1.2
When to provide breastfeeding education Section 2.1
Initiating, establishing and maintaining breastfeeding
How is breast milk produced Section 2.2
What factors affect the initiation of breastfeeding Section 2.2.4
What to advise mothers about positioning and attachment Section 2.2.7
How often the infant should be breastfed Section 3.1
What factors affect the establishment of breastfeeding Section 3.3
When a pacifier can be used Section 3.3.1
How to monitor the progress of a breastfed infant Section 3.4
How to manage diarrhoeal disease in breastfed infants Section 3.4.4
What dietary advice should be given to breastfeeding mothers Section 3.5
Managing common breastfeeding problems in mothers
What to advise mothers about nipple pain and variation Sections 4.2.2 and 4.2.3
How dermatitis and eczema of the breasts are managed Section 4.2.3
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When you need to know… Read…
Breastfeeding (cont)
Managing common breastfeeding problems in infants
What to advise a mother whose infant refuses the breast Section 4.3.1
What to do when parents report excessive infant crying or colic (unsettled infant) Section 4.3.2
How to identify and manage gastro-oesophageal reflux Section 4.3.3
What to advise parents of infants with jaundice Sections 4.3.5 and 4.3.6
What to advise parents of infants with physical or developmental impediments to 
breastfeeding
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Expressing breast milk
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When breastfeeding is contraindicated Section 6.1.1
Which maternal conditions justify temporary avoidance of breastfeeding Section 6.1.2
What to advise parents about smoking and breastfeeding Section 6.2.1
What to advise mothers about alcohol and breastfeeding Section 6.2.2
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Formula feeding
Your responsibilities regarding formula feeding Section 8.2 and 10.1.2
How infant formula is correctly prepared Section 8.3
How to sterilise bottles, teats and caps Section 8.3.3
How to bottle-feed an infant Section 8.4.2
How much formula an infant needs Section 8.4.3
When to introduce cup feeding Section 8.4.4
When special formulas are required Section 8.5
How to support safe formula feeding in emergency situations Section 8.7
Introducing solid foods
When solid foods should be introduced Section 9.2
How to avoid iron deficiency in infants aged 6–12 months Section 9.3.1
Which foods should be offered and when Section 9.3.2
Which foods should be avoided in infants aged 6–24 months Sections 9.4.1 and 9.4.2
Which drinks should be avoided in infants aged 6–24 months Sections 9.4.3, 9.4.4, 9.4.5
What to advise parents of infants with a family history of allergy Section 9.3.4
What to advise parents of infants on plant-based or vegan diets Section 9.3.5
What to advise parents about dental caries Sections 3.3.1, 8.6, 9.3.2 and 9.4.5
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1.  Encouraging, supporting and promoting 
breastfeeding in the Australian community 
Key points
• Although the majority of women in Australia initiate breastfeeding, rates of breastfeeding 
decline to approximately 50-60% at 6 months, only a small proportion of women 
achieve the recommendation of exclusively breastfeeding to this age and only around 
25% of women continue to breastfeed for 12 months.
• Exclusive breastfeeding to around 6 months is associated with the lowest short, 
medium and long-term risk of morbidity and mortality among infants.
• Any breastfeeding and prolonged breastfeeding are associated with the lowest risk  
of later obesity.
• Breastfeeding has health benefits for mothers, including reduced risk of postpartum 
haemorrhage and breast and ovarian cancer and prolonged amenorrhoea.
• Breastfeeding also confers economic benefits to the family and to society and 
provides optimum protection to infants in communities with poor environmental 
conditions, housing and hygiene.
• The Australian National Breastfeeding Strategy 2010–2015 provides a framework for 
protecting, promoting, supporting and monitoring breastfeeding in Australia.
1.1 Breastfeeding in Australia
There have been significant increases in both the rate and duration of breastfeeding over the last few decades. 
Rates of breastfeeding were low in Australia in the 1960s – records from Victoria show that only 50–60% of 
mothers were breastfeeding when discharged from hospital, with just 21% still breastfeeding after 3 months.13 
In the early 1970s, breastfeeding rates started to rise again in Australia and comparable overseas countries, 
beginning in the higher socioeconomic groups. By 1983, the prevalence and duration of breastfeeding in Australia 
were both among the highest in the western world, with 85% of infants breastfed at discharge and 54–55% at  
3 months.14 Breastfeeding remained around this level for the next two decades.12 There has been a gradual 
increase in initiation and duration rates in recent years.
Estimating current breastfeeding rates in Australia is limited by the use of different definitions of breastfeeding and 
differing study methods (see Glossary and Appendix C). Combining the results of several studies, it is estimated that 
90–96% of mothers in Australia initiate breastfeeding (this is the percentage ‘ever breastfed’).3,11,15,16 At 6 months of 
age, approximately 50–60% of Australian infants are continuing to breastfeed (‘any breastfeeding’).3,11,16
while the majority of women in Australia initiate breastfeeding, and the percentage of infants ever breastfed in 
Australia is above the average for OECD countries,8 only a small proportion of women achieve the recommendation  
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of exclusively breastfeeding to around age 6 months. The 2010 Australian National Infant Feeding Survey found 
that the proportion of children aged 0–24 months who were exclusively breastfed at each month of age declined 
from 96% at birth to 61% at less than 1 month, 39% at less than 4 months and 15% at less than 6 months.3
The current recommendation is to continue breastfeeding until 12 months of age and beyond, for as long as the 
mother and child desire. It is estimated that at present only 22–28% of mothers continue to breastfeed their infant 
to age 12 months.11,15,16 
There is also evidence of considerable variation between socioeconomic groups in both the acceptance and 
maintenance of breastfeeding in the Australian community, with women in higher socioeconomic groups more 
likely to breastfeed. Health workers should be aware of these differences, so initiatives and strategies to support 
women to improve rates and duration can target these groups. 
1.2 Breastfeeding as the physiological norm 
Numerous studies have demonstrated the importance of breastfeeding for mothers and infants. There is convincing 
epidemiological evidence of the protective effects of breastfeeding, in both developed and developing countries.17,18 
There is probable evidence that infants who are exclusively breastfed for 6 months do not have deficits in growth 
compared to those who are not exclusively breastfed (Evidence Grade B).19-22 
In 2001 the report of a wHO Expert Consultation recommended exclusive breastfeeding for about 6 months,  
with introduction of complementary foods and continued breastfeeding after that.23 The 2001 wHA combined 
these various recommendations in one resolution, recommending exclusive breastfeeding until 6 months of age.24 
This recommendation has since been endorsed by many national authorities (see Appendix D and E). In Australia 
the wording has been to recommend exclusive breastfeeding to ‘around 6 months’ of age.25
Although infants should still be managed individually so that insufficient growth or other adverse outcomes are 
recognised and appropriate interventions are provided, the available evidence demonstrates no apparent risks in 
recommending, as a general policy, exclusive breastfeeding for the first 6 months of life.20
Breastfeeding has longstanding health benefits for the infant and brings health benefits to the mother. It also 
offers economic benefits to the family and to society.
Advice for health workers
• Encourage, support and promote exclusive breastfeeding to around 6 months of age and explain that 
infants do not require fluids other than breast milk for the first 6 months. 
• while breastfeeding is recommended for 6 to 12 months and beyond, any breastfeeding is beneficial 
to the infant and mother. 
• Advise women to continue breastfeeding with appropriate complementary foods until 12 months of 
age and beyond, for as long as the mother and child desire.
• Inform parents of the benefits of breastfeeding and the risks of not breastfeeding when a change 
from breastfeeding is being considered.
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1.2.1 Benefits to the infant
Breastfeeding has positive effects on the nutritional, physical and psychological wellbeing of the infant.
Nutritional benefits
The composition of breast milk is uniquely suited to the newborn infant, at a time when growth and development 
are occurring rapidly while many of the infant’s systems – such as the digestive, hepatic, neural, renal, vascular 
and immune systems – are functionally immature. Many of the nutrients contained in breast milk are in forms that 
are readily absorbed and bioavailable.26 
Breast milk contains many valuable components including bile salt–stimulated lipase, glutamate, certain 
polyunsaturated long-chain fatty acids, oligosaccharides, lysozyme, immunoglobulin A, growth factors and 
numerous other bioactive factors. These components facilitate optimal function of the infant’s immature 
systems and confer both active and passive immunity.27 The living cells found in breast milk are also important 
functionally.28 
Health benefits
Breastfeeding confers a range of benefits to the developing infant, including improved visual acuity, psychomotor 
development17 and cognitive development,29 and reduced malocclusion as a result of better jaw shape and 
development.30
Globally, suboptimal infant feeding is responsible for 45% of neonatal infectious deaths, 30% of diarrhoeal 
deaths and 18% of acute respiratory deaths in children under five years.31 Numerous studies have shown that 
breastfeeding reduces the risk or severity of a number of conditions in infancy and later life, including:
• physiological reflux32 
• pyloric stenosis33,34
• gastrointestinal infections (Evidence Grade B)18,35,36
• respiratory illness18
• otitis media18,37
• urinary tract infections38,39
• bacteraemia-meningitis40,41
• sudden infant death syndrome (SIDS) (Evidence Grade C)18,42
• necrotising enterocolitis in preterm infants18
• atopic disease (Evidence Grade C)18
• asthma (Evidence Grade C)17,18
• some childhood cancers18
• type 118 and type 2 diabetes17,18
• coeliac disease (Evidence Grade C)43
• inflammatory bowel disease (Evidence Grade C)44
• cardiovascular disease risk factors including blood pressure (Evidence Grade B) 17,18,45,46 and total and low-density 
lipoprotein (lDl) cholesterol (Evidence Grade C)17,18 
• obesity in childhood and in later life (Evidence Grade A).17,18,47,48
Reviews of the benefits of breastfeeding and risks of not breastfeeding are available elsewhere.17,18,49,50
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Table 1.1 is an alternative way of presenting these data.
Table 1.1:  Excess health risks associated with not breastfeeding
Outcome Excess risk* (%)
Among full-term infants
Acute ear infection (otitis media) 100
Eczema (atopic dermatitis) 47
Diarrhoea and vomiting (gastrointestinal infection) 178
Hospitalisation for lower respiratory tract diseases in the first year 257
Asthma, with family history 67
Asthma, no family history 35
Childhood obesity 32
Type 2 diabetes mellitus 64
Acute lymphocytic leukaemia 23
Acute myelogenous leukaemia 18
SIDS 56
Among preterm infants
Necrotising enterocolitis 138
Among mothers
Breast cancer 4
Ovarian cancer 27
* The excess risk is approximated using odds ratios.
Source: Adapted from US Department of Human Services 2011.50
In the United States (US) National Maternal and Infant Health Survey (n=7,092), predominant breastfeeding was 
associated with the lowest illness rates in the first 6 months of life.51 Minimal breastfeeding (defined as infants 
receiving more foods and liquids compared to breast milk) was not as protective.51 Breastfeeding conferred 
health benefits in infants from all socioeconomic groups. More recent evidence from the United kingdom (Uk) 
Millennium Cohort Study suggests that each month an estimated 53% of hospitalisations for diarrhoea and 
27% for lower respiratory tract infections could have been prevented by exclusive breastfeeding and 31% of 
hospitalisations for diarrhoea and 25% for lower respiratory tract infection by partial breastfeeding.52 
Two comprehensive systematic reviews provide detailed summaries and meta-analyses of relevant studies for a 
variety of health outcomes for infants and mothers.17,18
Immunoprotection
Breastfeeding is particularly valuable while the infant’s immune system is immature but continues to offer 
significant protection throughout lactation.53,54
Factors present in breast milk that offer active or passive immunoprotection include:55
• immunoglobulin A – the most abundant antibody in breast milk, which is manufactured and excreted by the 
breast in response to maternal exposure to specific bacteria and viruses, and provides protection against 
pathogens in the infant’s local environment
• immunoglobulin G and immunoglobulin M – offer further protection against specific pathogens.
ENCOURAGING, SUPPORTING AND PROMOTING BREASTFEEDING IN THE AUSTRAlIAN COMMUNITY
National Health and Medical Research Council
15
Breast milk has factors that are not present in infant formula and have an important role in antigen recognition as 
a host defence mechanism.56 Bacterial recognition by mucosal receptors, an important component of the non-
specific innate immune system, is enhanced by components of breast milk in the first 5 days of life, facilitating the 
ability of the newborn infant to deal with pathogenic bacteria.
Breast milk also contains a range of non-specific and pattern-specific protective factors, including:57
• proteins – lactoferrin makes iron unavailable to micro-organisms that require iron for growth 
(e.g. Escherichia coli, Candida albicans) and releases a peptide with bactericidal properties27 and vitamin B12-
binding proteins make vitamin B12 unavailable to micro-organisms (other proteins with anti-microbiological 
functions have been described by lopez-Alverez58)
• lysozyme – bactericidal against certain gram-negative rods and gram-positive bacteria
• prolactin – enhances the development of B- and T-lymphocytes and affects differentiation of intestinal  
lymphoid tissue
• cortisol, thyroxine, insulin and growth factors – promote maturation of the newborn infant’s intestine and 
development of intestinal host defences
• macrophages, monocytes, neutrophils and B- and T-lymphocytes – inhibit and/or destroy micro-organisms  
such as bacteria and viruses27 
• oligosaccharides – (12–24 g/l; over 130 different types59 mostly resistant to digestion in the small intestine60) 
promote bifidus bacteria in the large intestine, inhibit attachment of pathogenic bacteria to intestinal and urinary 
tract mucosa, may provide important precursors for early brain development, and may be essential to reducing 
incidence of necrotising enterocolitis60
• some free fatty acids – several have antimicrobial actions61,62
• nucleotides – thought to be required for rapid expansion of the immune system in the immediate postpartum 
period resulting from microbial exposure during birth.55
The concentration of most of these protective factors is highest in colostrum, decreasing as lactation is 
established and increasing again during gradual weaning. 
Diabetes 
Breastfeeding for at least 3 months has been shown to be associated with a reduced risk of childhood type 1 
diabetes.18 Evidence from the large Eurodiab study63 indicates that the risk of type 1 diabetes is unrelated to the 
introduction of either cow’s milk or infant formula before 3 months of age.64 
An analysis of studies evaluating the association between breastfeeding and type 2 diabetes reported a protective 
effect (odds ratio [OR] 0.63; 95% confidence interval [CI] 0.45–0.89),17 although further studies are needed to 
confirm this conclusion. Another review18 came to a similar conclusion, but noted that the association was present 
in retrospective case-control studies relying on long-term recall but not in studies that used existing infant records 
to determine breastfeeding initiation and duration. There is inconclusive evidence linking the method of feeding 
infants and type 2 diabetes, but there is an indirect relationship through infant growth, particularly the velocity  
of growth.65-67
Bowel disease
A meta-analysis showed that the risk of coeliac disease was significantly reduced in infants who were 
breastfeeding at the time when gluten was introduced (pooled OR 0.48; 95% CI 0.40–0.59) compared with 
infants who were not breastfed at this time (Evidence Grade C).43 A recent meta-analysis indicated that breast 
milk exposure had a significant protective effect (OR 0.69; 95% CI 0.51–0.94) against developing early-onset 
inflammatory bowel disease, although a non-significant difference was shown for ulcerative colitis and Crohn’s 
disease individually.44 Overall the evidence suggests a relationship between breastfeeding and lower rates of 
inflammatory bowel disease (Evidence Grade C),44 but further well-designed prospective studies are required.
Allergy and asthma 
In Australia, 11–13% of children and 9–11% of adults have asthma.68 As many as four in ten children have evidence 
of allergic sensitisation and many will go on to develop allergic diseases such as eczema and allergic rhinitis.69  
The prevalence of asthma and allergic disease has increased markedly since the 1970s, but the prevalence of 
asthma may be levelling.70 
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Breastfeeding exclusively to around 6 months is compatible with achieving the lowest rates of allergic disease:
• in the general population and families with a history of allergic disease, exclusive breastfeeding for around 
6 months can protect against allergic rhinitis, wheezing, asthma and atopy in children71,72 
• introduction of milk other than breast milk before 6 months increases rates of asthma (OR 1.25; 95% CI 
1.02–1.52) and atopic disease (OR 1.30; 95% CI 1.04–1.61) at 6 years of age72
• breastfeeding reduces the risk of developing asthma – the protective association occurs in the absence of a 
family history (OR 0.74; 95% CI 0.6–0.92) and in children younger than 10 years with a family history18 
• exclusive breastfeeding for at least 3 months is associated with reduced risk of allergic dermatitis in the 
presence of a family history of atopy (OR 0.58; 95% CI 0.41–0.92)18
• animal and human studies suggest that breastfeeding during the period of antigen introduction facilitates the 
development of oral tolerance,73 with transforming growth factor-beta (TGFß) a possible critical component in 
this process74 and protective against allergic asthma.75
There is no evidence that restricting women’s diets during pregnancy and breastfeeding reduces the likelihood of 
allergies in infants.76,77 
Section 8.5 discusses the use of specialised formulas if breastfeeding is discontinued in infants at risk of allergy. 
Section 9.3.4 provides information on food allergy and the introduction of solid foods.
Leukaemia
A history of breastfeeding for at least 6 months is associated with a reduced risk of acute lymphocytic leukaemia 
(OR 0.80; 95% CI 0.71–0.91).18 Further studies are needed to investigate the biological mechanisms underlying 
this relationship.18 
Psychological and cognitive benefits
Breastfeeding can be an important factor in bonding between mother and infant. The interdependence between 
the breastfeeding mother and infant, regular close interaction and skin-to-skin contact during breastfeeding 
encourage mutual responsiveness and attachment.78
Several studies have shown that the method of feeding in early life affects cognitive development. A recent  
meta-analysis indicated that children who were breastfed for at least 1 month had higher scores on intelligence 
tests (mean difference 4.9; 95% CI 2.97–6.92) than those who were never breastfed or breastfed for less than  
1 month.17 This beneficial effect becomes more pronounced with increasing duration of breastfeeding.79,80  
Benefits are more obvious in preterm infants, with those given breast milk for at least 1 month having enhanced 
cognitive development (approximately 7 IQ units) at 7–8 years of age compared with formula-fed preterm 
infants.81-84 This response may be related to the higher concentration in breast milk of the polyunsaturated  
long-chain fatty acid docosahexaenoic acid (DHA).85 
Benefits later in life
Breastfeeding confers health advantages that persist into later life.17,18 This is a difficult area for study as most 
evidence comes from observational studies with the inherent problem of confounding. Other limitations include 
the potential for recall bias associated with the retrospective design of most studies and differences in definitions 
of breastfeeding exposure. Nevertheless, numerous systematic reviews and meta-analyses provide suggestive 
evidence of a protective association between breastfeeding and several risk factors for cardiovascular disease 
in later life, including total and lDl cholesterol (Evidence Grade C) and glucose levels (Evidence Grade C) 
and probable evidence of a protective association between breastfeeding and high blood pressure (Evidence 
Grade B).17,18,45,46 
There is convincing high-level evidence that, compared to infants who are formula fed, being breastfed is 
associated with reduced risk of becoming obese in childhood, adolescence and early adulthood (Evidence Grade 
A).17,18,47,48 The protection offered by breastfeeding appears to increase with duration of breastfeeding and plateaus 
at 9 months.86,87 In a random effects model, breastfed individuals were less likely than those who had never been 
breastfed to be considered overweight and/ or obese (OR 0.78; 95% CI 0.72–0.84).17 An inverse association 
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between duration of breastfeeding and the risk of overweight has also been reported.87 In a western Australian 
cohort study, infants breastfed for more than 12 months were leaner at 1 year but not at 8 years and breastfeeding 
for less than 4 months was associated with greatest risk of overweight.88 However this association was not 
found in another study in Belarus.89 Familial factors may modify associations between breastfeeding and adiposity 
beyond infancy.88 
1.2.2 Benefits to the mother
Health
There is evidence that breastfeeding reduces the risk of ovarian and breast cancer, the latter particularly in 
premenopausal women.18 Meta-analysis of epidemiological studies in 30 countries showed a relative risk of  
breast cancer reduction of 4.3% (95% CI 2.9–5.8) for every 12 months of breastfeeding in addition to a decrease 
of 7.0% (95% CI 5.0–9.0) for each birth.90
There is some evidence that breastfeeding reduces the risk of developing type 2 diabetes among women with a 
history of gestational diabetes.18 
The evidence of an association between lifetime duration of breastfeeding and risk of fractures due to 
osteoporosis is limited.18 
Breastfeeding hastens uterine involution after birth and reduces the risk of haemorrhage (thus reducing maternal 
mortality). As well, preservation of maternal haemoglobin stores through reduced blood loss leads to improved 
iron status.91,92 There is equivocal evidence that breastfeeding helps the mother regain her pre-pregnancy body 
weight.18 Methodological challenges in studying the effect of breastfeeding on postpartum weight loss include 
‘the accurate measurement of weight change, adequate control for numerous covariates including the amount of 
weight gain during pregnancy and quantifying accurately the exclusivity and duration of breastfeeding’.18 
Contraceptive effect
Although breastfeeding is not regarded as a reliable method of contraception for individual women, it does 
provide useful benefits on a population basis. There is probable evidence that women who exclusively breastfeed 
for 6 months experience more prolonged lactational amenorrhoea (Evidence Grade B).93 It is estimated that 
if all women in the world stopped breastfeeding, 30–50% more children would be born in the following 12 
months.94,95 The likelihood of pregnancy during periods of lactational amenorrhoea is as low as 1.7% in the first 
6 months if a woman is amenorrhoeic and fully or nearly fully breastfeeding day and night.96-98 Even in developed 
countries, that rate compares favourably with barrier methods of contraception, as long as the woman remains 
amenorrhoeic.99-101 The contraceptive effects of lactational amenorrhoea were included in summaries of the 
Cochrane Review and the most recent study of lactational amenorrhoea in Australia, published in 2002.102,103
Economic benefits
Breastfeeding confers economic benefits to both the family and to society. In 1992, the breast milk supplied 
by Australian women was estimated to be worth $2.2 billion, which was equivalent to about 0.5% of Gross 
Domestic Product (GDP), or 6% of private spending on food.104 In 2001, it was estimated that if breastfeeding 
levels were increased to those recommended by the US Surgeon General (75% in-hospital and 50% at 6 months), 
a minimum of US$3.6 billion would be saved from the costs of treating three childhood illnesses – otitis media, 
gastroenteritis, necrotising enterocolitis.105 Similarly, in 2002, it was calculated that not breastfeeding led to extra 
costs to the Australian Capital Territory health system of $1–2 million/ year from five diseases – gastrointestinal 
illness, respiratory illness, otitis media, eczema and necrotising enterocolitis.106 A more recent analysis from 
the US found that if 90% of families could comply with medical recommendations to breastfeed exclusively for 
6 months, the US would save US$13 billion per year and 911 deaths would be prevented per year.107 The economic 
case for promoting breastfeeding to at least 6 months is overwhelming. 
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1.2.3 Aboriginal and Torres Strait Islander mothers and infants
All infants and mothers gain benefits from breastfeeding. However in remote communities where Aboriginal and 
Torres Strait Islander people may live, there are frequently poor environmental conditions, housing and hygiene. 
Breastfeeding provides the optimum protection to infants against infection and under-nutrition in these conditions. 
where infant formula is used, cost and water supply are important factors in assuring adequate infant  
feeding standards. Health workers need to be culturally sensitive in promoting the benefits of breastfeeding  
in communities. 
The Australian Dietary Guidelines contain information on nutrition and diet as it relates to Aboriginal and Torres 
Strait Islander peoples.4 
1.3 Protection, promotion and support of breastfeeding 
All pregnant women should be encouraged and supported to breastfeed and their right to be supported in their 
decision to breastfeed should be protected. 
The Australian Government is committed to protecting, promoting and supporting exclusive breastfeeding  
to around 6 months and continued breastfeeding thereafter.108 Since 1981, Australia has been one of the few 
developed countries in the world to include a guideline related to breastfeeding in its dietary guidelines.5 
The guideline is included in recognition of the role of the whole community in encouraging and supporting 
breastfeeding. 
In 2009, Australian Health Ministers endorsed the Australian National Breastfeeding Strategy 2010–2015.2  
The strategy ‘provides a framework for priorities and action for all governments to address the protection, 
promotion, support and monitoring of breastfeeding throughout Australia’.2 This strategy builds on State and 
Territory breastfeeding policies and the earlier National Breastfeeding Strategy (1996–2000). 
1.3.1 Protection of breastfeeding
Breastfeeding protection is described in the Australian National Breastfeeding Strategy 2010–2015 as enabling 
mothers to breastfeed their infants and young children anywhere a mother and child have a right to be, 
with confidence and without harassment. Most Australian jurisdictions have specific legislation to prevent 
discrimination against breastfeeding mothers. 
Most recent Australian studies show probable evidence that intention to work or return to paid employment is 
negatively associated with both initiation and duration of breastfeeding (Evidence Grade B).109,110 Breastfeeding 
duration tends to be longer in countries with paid parental leave schemes, such as in Scandinavia.2 In Australia,  
a national paid parental leave scheme was introduced in January 2011.111 No data are available at the time of 
printing on the impact of this scheme on breastfeeding rates.
1.3.2 Promotion of breastfeeding
The Australian National Breastfeeding Strategy 2010–2015 (see Appendix F) defines breastfeeding promotion in  
the context of the definition of health promotion proposed by Howat et al:112
A combination of educational, organisational, economic and political actions designed  
with consumer participation, to enable individuals, groups and whole communities to  
increase control over, and to improve their health through attitudinal, behavioural, social  
and environmental changes.
A number of systematic reviews provide evidence-based actions for promoting the initiation and duration of any 
and/ or exclusive breastfeeding among healthy, full-term infants.113-117 One of these reviews found convincing 
evidence that breastfeeding promotion interventions in primary care increased rates of initiation and short  
(1–3 months) and long-term (6–8 months) exclusive breastfeeding and that interventions involving both ante-  
and postnatal actions were more effective.114 
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1.3.3 Maternity care practices
Baby Friendly Hospital Initiative
The joint wHO–UNICEF BFHI, launched in 1991, aims to eliminate hospital practices that interfere with successful 
initiation and maintenance of breastfeeding.118 Although most Australian mothers remain in hospital for only a 
short period after the birth, the hospital environment can have a positive and lasting influence on breastfeeding. 
However, if hospitals are not supportive of breastfeeding, the negative effects can be marked. For example, 
the distribution of discharge packs (with or without formula) to mothers reduces the number of women who 
exclusively breastfeed.119-121 
There is probable evidence that implementation of the BFHI improves breastfeeding outcomes (Evidence Grade 
B).122 All steps in this program have been shown to have a positive influence.122 In particular, evidence suggests 
that breastfeeding within the first hour after birth improves breastfeeding outcomes (Evidence Grade C)110,123 and 
that breastfeeding duration is reduced by the use of prelacteal feeds (Evidence Grade C)124 and pacifiers before  
4 weeks (Evidence Grade C).125,126 The BFHI promotes the actions in Table 1.2 as the core of its program for every 
facility providing maternity services and care for newborn infants.127
Table 1.2:  BFHI 10 steps to successful breastfeeding
1. Have a written breastfeeding policy that is routinely communicated to all health care staff
2. Train all health care staff in skills necessary to implement this policy
3. Inform all pregnant women about the benefits and management of breastfeeding
4. Help mothers initiate breastfeeding within one hour of birth
5. Show mothers how to breastfeed, and how to maintain lactation even if they are separated from their infants
6. Give newborn infants no food or drink other than breast milk, unless medically indicated
7. Practise rooming-in (allow mothers and infants to remain together), 24 hours a day
8. Encourage breastfeeding on demand
9. Give no artificial teats or pacifiers (also called dummies or soothers) to breastfeeding infants
10. Foster the establishment of breastfeeding support groups and refer mothers to them on discharge from the hospital or clinic
Note:  In the Australian version of the BFHI, step 4 is phrased: “place babies in skin-to-skin contact with their mothers 
immediately following birth for at least an hour and encourage mothers to recognise when their babies are ready to 
breastfeed, offering help if needed”. These Guidelines refer to the original BFHI, as this is the version that has been 
extensively evaluated.89,128-130 
In developing countries, BFHI implementation was associated with average annual increases in the rate of 
exclusive breastfeeding of infants under 2 months (1.54%) and under 6 months (1.11%).128 In a study in Belarus, 
infants from the intervention group were significantly more likely to be exclusively breastfed at 3 months and to 
be breastfed to any degree at 12 months.89 In Scotland, breastfeeding initiation rates increased in Baby Friendly 
Hospitals.129 Similarly in Switzerland, breastfeeding duration and rates of exclusive breastfeeding were higher 
among infants born in BFHI-accredited hospitals than hospitals without such accreditation.130,131 
The Baby-Friendly Health Initiative in Australia
The Australian BFHI is founded on the same ten steps developed for the wHO-UNICEF BFHI program, although the 
wording has been slightly modified for some of the steps. The title was changed from ‘hospital’ to ‘health’ to reflect 
the broadening of the initiative to cover other health facilities such as community health centres. The Australian BFHI 
is administered by the Australian College of Midwives, which is now developing an assessment and accreditation 
process for a 7-Point Plan for a Baby-Friendly Community. 
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As of early 2012, around 30% of hospitals providing maternity services across Australia had achieved ‘Baby Friendly’ 
status.132 There is national variability in implementation of the BFHI as the operational policy of hospitals and 
health services are generally determined by state and territory governments. Some health care providers may 
follow BFHI principles without completing the formal accreditation process. 
Advice for health workers
• Support the principles of the Baby Friendly Hospital Initiative.
Education and / or support services
It is probable that breastfeeding support increases duration of exclusive and any breastfeeding, both in the 
immediate postnatal period and at 6 months of age (Evidence Grade B).113 A Cochrane Review (n=29,385  
mother-infant pairs from 14 countries) reported that professional support increased the rate of intermediate 
duration of breastfeeding (up to 4 months) and had a beneficial effect on exclusive breastfeeding, particularly  
in the first 3 months.113 lay or peer support had a significant beneficial effect on exclusive breastfeeding up  
to 3 months. Professional and lay support combined significantly reduced cessation of ‘any breastfeeding’, 
especially in the first 2 months, with two studies showing a significant reduction in the cessation of exclusive 
breastfeeding.113 Additionally, peer support in the antenatal and postnatal period has been shown to be effective  
in increasing breastfeeding initiation.115
Routine structured antenatal education classes have not been shown to increase breastfeeding success.133 
However, antenatal education in small groups that targets breastfeeding is effective in increasing initiation 
rates and one-to-one health education can be effective in increasing initiation rates in mothers from lower 
socioeconomic groups.116,117
Advice for health workers
• An appropriate mix of the education and support services outlined in Table 1.3 should be routinely 
delivered by both health professionals and peer supporters according to local population needs. 
Breastfeeding education is further discussed in Section 2.1.
Table 1.3:  Education and support services to promote successful breastfeeding
Informal, practical breastfeeding education in the antenatal period delivered in combination with peer support programs 
• A single session of informal, small group and discursive breastfeeding education in the antenatal period (including topics such as 
prevention of nipple pain and trauma) 
• Readily available additional, breastfeeding specific, practical and problem solving support from a health professional in the early 
postnatal period 
• Peer support programs to provide information and listening support in either the antenatal or both antenatal and postnatal periods
• Easily accessible counselling and support services for all mothers, including those who are breastfeeding and those who are not 
breastfeeding their infants
Source: Adapted from UK National Institute for Health and Clinical Excellence (p.26).116
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Educating fathers
Fathers can influence the initiation of breastfeeding,134,135 contribute to maternal breastfeeding confidence,136 and 
influence decisions about duration and weaning.137,138 without fathers’ support, there is probable evidence that 
duration of breastfeeding is likely to be shorter (Evidence Grade B).110 while some programs targeting the father’s 
role in promoting breastfeeding have been effective in improving initiation rates,135,139 less success has been 
achieved in increasing duration.135,140 
Support for breastfeeding in the workplace
workplace interventions can be beneficial in prolonging breastfeeding.117 A breastfeeding mothers’ room that is 
centrally located and suitably equipped, where mothers can express breast milk in privacy and safely store it is 
an important element of an effective workplace intervention. Flexible working hours and breastfeeding breaks 
further support mothers to continue to breastfeed. Health workers can have a positive influence in encouraging 
supportive workplaces,141 although providing this support may be more difficult in some workplaces than others 
(see Section 6.3).
Advice for health workers
• Encourage the mother to use expressed breast milk when away from the infant and breastfeed 
when mother and infant are together. 
• Encourage support in the community and workplace for flexible work schedules, suitable 
environments for breastfeeding, expressing breast milk, storage of expressed breast milk and child 
care. Promote the use of paid parental leave schemes and lactation break entitlements. 
Programs to increase social acceptance of breastfeeding
women, particularly those from western cultures, can cite embarrassment as a reason for not breastfeeding.142-144 
women who initiate breastfeeding, but are uncomfortable about breastfeeding in public, often confine themselves 
to home or attempt to restrict the length of time they are away from home, usually to the detriment of breastfeeding 
duration.145 A qualitative study of public attitudes and beliefs showed contradictory opinions among US adults.146 
while 43% of adults surveyed supported a woman’s right to breastfeed in public, only one in four thought it 
appropriate to show a woman breastfeeding her infant on television.146 This highlights the apparent inconsistency 
between society’s endorsement of breastfeeding as the best way to feed an infant while at the same time 
disapproving of, or even prohibiting, breastfeeding in public. 
while media campaigns, particularly involving paid television advertising, have been shown to improve attitudes 
towards breastfeeding and increase initiation rates, there have been no scientific studies on ways to increase 
public acceptance of breastfeeding in public places.117
Supporting vulnerable groups
There is evidence that certain groups are less likely to breastfeed than others and would benefit from increased 
antenatal and postnatal support. These include Aboriginal and Torres Strait Islander women,147 younger women 
(particularly those younger than 20 years of age) (Evidence Grade B),109,148 less educated women (Evidence Grade 
C),109,149 obese women (Evidence Grade B)150 and/or those of lower socioeconomic status (Evidence Grade C).151 
Approximately 10–15% of women experience depression within 12 months of delivery152 and evidence suggests 
that postnatal depression is associated with shorter breastfeeding duration (Evidence Grade C).153 The evidence 
that Caesarean section delivery is negatively associated with the initiation of breastfeeding, particularly exclusive 
breastfeeding, and to a lesser extent duration, is limited (Evidence Grade D).110,154,155
2. Initiating breastfeeding
Key points
• Health workers can provide invaluable help to mothers initiating breastfeeding by 
offering factual information and empathetic support, demonstrating practical skills,  
and discussing strategies for problem solving. 
• Starting to breastfeed within the first hour or so of birth is good for both mother and 
infant and for continued breastfeeding.
• Mothers and infants vary in a range of aspects of breastfeeding, including breast 
anatomy, rate of milk flow, mouth–breast positioning and changes in milk composition 
during a feed.
• Correct positioning and attachment support effective removal of milk from the breasts, 
which is important to continuing breastfeeding as supply equals demand.
2.1 Breastfeeding education for parents
Breastfeeding should be regarded as best practice for all infants. All women should be informed of the benefits 
of breastfeeding and the risks of not breastfeeding (see Section 1.2). Health professionals should also discuss 
the management of breastfeeding with mothers and encourage them to use available antenatal education 
services. The health worker’s role is one of encouragement and support, always having regard for the mother’s 
suggestions, concerns and cultural background.
In many cultures, the support of grandmothers and other female relatives is important. Changes in family structures 
in Australian society mean that the father’s role has assumed greater importance. Education programs should 
involve fathers and help them understand the advantages of breastfeeding and the important role they can play  
in supporting the breastfeeding mother.156
A range of useful, easy-to-read publications about pregnancy and breastfeeding is available through antenatal 
programs, hospital wards, outpatient services, early childhood centres, community health centres, health 
department publication services and websites and medical practitioners. Many hospitals and other agencies 
also offer information about the Australian Breastfeeding Association (ABA) and contact details for local support 
groups. A resource list is provided in Appendix G. The ABA’s lactation Resource Centre has breastfeeding 
information available in a variety of media. Many of these resources are also available from local ABA groups. 
Steps should be taken to ensure that information is at a level likely to engage those with low levels of literacy.
2.1.1 Antenatal advice 
The initial antenatal interview between a woman and her doctor or midwife should include a careful assessment 
of a woman’s (and her partner’s) attitudes, beliefs, expectations, knowledge and experience in relation to infant 
feeding. Research shows that the earlier in the pregnancy a decision to breastfeed is made, the more likely that 
breastfeeding will be successful.134
INITIATING BREASTFEEDING
National Health and Medical Research Council
23
Routine antenatal education should cover: 
• the importance of exclusive breastfeeding to around 6 months and breastfeeding to 12 months and beyond 
(including the nutritional and protective benefits)
• basic breastfeeding management
• anticipatory guidance for coping with minor problems. 
During antenatal examination the following breast characteristics should be noted:
• scars indicating previous surgery
• extra-large breasts, which may sometimes cause initial difficulties with attachment
• nipple or areola eczema or dermatitis
• minimal or absent development of the mammary tissue (this is very rare)
• any other breast pathology.
Physical problems that interfere with breastfeeding are extremely rare, and in most societies breastfeeding has 
been universal.157,158 However, there is limited evidence that perceived breast milk insufficiency is the reason for 
25–35% of lactating women reducing the duration or exclusivity of breastfeeding (Evidence Grade D).159 
Approximately 8–10% of lactating women have at least one flat, inverted or non-protractile nipple. Antenatal 
treatment is not recommended as it has been found to be ineffective and associated with a negative impact on 
breastfeeding.160,161 Various practices for antenatal nipple preparation – including some form of nipple friction, 
application of cream, and antenatal expression of colostrum – have been evaluated by researchers, but no 
evidence has been found to support these practices.26 Nor is there evidence to support the commonly held  
belief that fair-skinned women are more likely to experience nipple problems.162,163
Advice for health workers
• Provide antenatal information and counselling about the benefits and practical aspects of 
breastfeeding and the risks of not breastfeeding to all potential mothers, fathers and primary carers.
2.1.2 Postnatal advice
Physiologically, almost all women produce breast milk after giving birth and are able to breastfeed, but 
breastfeeding is not easy for some and learning and patience are necessary.164
In hospital, during the postnatal period, midwives give support, help and advice as mothers begin breastfeeding. 
In many hospitals a lactation consultant is available for those who experience difficulties and need specialist 
advice. women whose infants are in special care should be encouraged – using both practical demonstration and 
written information – to initiate and maintain an adequate milk supply. when breast milk needs to be expressed, 
mothers sometimes have particular difficulty in the immediate postpartum period and may require extra support.
Following discharge from hospital, support from community midwives and lactation consultants may be beneficial. 
Mothers are also encouraged to seek assistance from other people, such as maternal and child health nurses and 
ABA counsellors. GPs should be familiar with breastfeeding or at least with points of referral for assistance.
Advice for health workers
• Provide postnatal breastfeeding support information.
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2.1.3 Young mothers
The literature review for the Australian Dietary Guidelines found probable evidence that younger maternal age, 
particularly being aged under 20, may be negatively associated with both initiation and duration of breastfeeding 
(Evidence Grade B).165,166 The results of many observational and two intervention studies show that adolescent 
mothers breastfeed less often than older mothers.165,166 Adolescent mothers’ breast milk is comparable in 
composition and volume to that of adults.166 However, many adolescents view breastfeeding negatively, and have 
adverse experiences in relation to breastfeeding.166,167 
There is some evidence that intensive support may increase the rate of initiation of breastfeeding by adolescent 
mothers, but this does not appear to influence the duration of breastfeeding or rate of exclusive breastfeeding.168 
Younger mothers generally require more support to maintain satisfactory breastfeeding levels.
2.2 Physiology of breast milk and breastfeeding 
2.2.1 Breast milk production
The alveoli of the breast mature during pregnancy under the control of pregnancy hormones. Progesterone, 
prolactin and human placental lactogen are essential for the final stages of mammary growth and differentiation. 
lactogenesis stage I is complete by mid-pregnancy. The breast is then able to secrete small quantities of specific 
milk components, such as lactose. late in pregnancy, copious milk production is inhibited by high concentrations 
of serum progesterone. In the presence of permissive hormones (prolactin, cortisol and insulin), the withdrawal  
of progesterone following the delivery of the placenta triggers a rapid increase in milk production approximately 
30–40 hours after birth.169 During the first 3–4 days postpartum, copious milk secretion occurs – this is lactogenesis 
stage II,57 which involves preparation of the mammary epithelium, maintained prolactin levels and removal of milk 
from the breast.170 
Milk ‘comes in’ about 48–72 hours after birth and this is perceived by the mother as the start of lactation.171 
However, milk ‘coming in’ does not mean a sudden increase in the infant’s milk intake, and the aetiology of 
associated engorgement is not necessarily a result of inadequate milk transfer.
2.2.2 Regulation of milk production
One of the most important factors in successful lactation is the effective removal of milk from the breasts. 
Research shows that the lactating mammary gland exercises a local feedback inhibitory control over milk 
synthesis, referred to as autocrine control.172,173 It is important to emphasise the following simple equation:
SUPPLY = DEMAND
The rate of milk production is regulated to match the amount of milk removed, with the infant controlling milk 
intake.174 If milk withdrawal has not started within 3 days postpartum, the changes in milk composition with 
lactogenesis are reversed and the likelihood of establishing successful breastfeeding declines.170,175
Prolactin is secreted by the anterior pituitary gland in response to sucking and the consequent stimulation of nerve 
endings in the nipple and areola. The secretion of prolactin is greatest in early lactation and declines to only a small 
response 6 months after birth. There does not appear to be any relationship between the release of prolactin and 
milk yield once lactation is established.176 It is thought that hormonal influences regulate the maximum potential 
for milk production in women and that autocrine control ‘down regulates’ milk synthesis to match the mother’s 
supply of milk to the infant’s appetite. The rate of milk synthesis is related to the degree to which the breast has 
been drained. The subsequent rate of milk synthesis is higher if the breast is well drained.176,177
A meta-analysis of the milk volumes of exclusively breastfeeding women shows that milk production is fairly 
constant across studies from different countries, at about 800 ml a day (mean 820 ml; standard deviation 
110 ml).178 A more recent detailed study of Australian mothers found an average production of 798 g per day 
(range 478–1356 g per day).179
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2.2.3 Milk ejection
within seconds of an infant stimulating the sensory nerve endings around the nipple by sucking, a pulse of 
oxytocin is released from the posterior pituitary gland. Oxytocin stimulates the contraction of myoepithelial cells 
surrounding the alveoli, and milk is forced into the ducts and lactiferous sinuses towards the nipple. This process 
is known as milk ejection or milk let-down. Multiple releases of oxytocin can occur during a breastfeed (or during 
breast expression). Milk ejection can be inhibited by stress and eliciting milk ejection can at times be a problem 
for mothers expressing breast milk. 
There is insufficient evidence (only one ultrasound study) to suggest that lactiferous sinuses are not a 
physiological feature.
2.2.4 Factors affecting initiation of lactation after birth
A number of factors may delay initiation of lactation after birth.
•  Stressful delivery – may interfere with the release of oxytocin, the hormone responsible for milk ejection.180 
•   Caesarian section – the withdrawal of progesterone and changes in milk composition following delivery by 
Caesarean section are similar to those following normal delivery.181,182 There is limited evidence (Evidence 
Grade D)134,155,183,184 that delivery by Caesarean section may be negatively associated with the initiation of 
breastfeeding, particularly exclusive breastfeeding, and to a lesser extent breastfeeding duration. Not all 
studies have reported a negative association between breastfeeding and Caesarean section delivery.110,184 
These differences may be related to the type of anaesthesia used, the postpartum management of women 
who deliver by Caesarean section and the prevalence of Caesarean section in the population.185 For instance, 
mothers who delivered by Caesarean section have been shown to have a longer time to first breastfeed than 
those who deliver by spontaneous or instrumentally assisted vaginal delivery,186 and it is suggested that the 
early initiation of breastfeeding within 1 hour of birth is associated with improved breastfeeding outcomes 
(Evidence Grade C)187,188 (see Section 2.3). where possible, management of breastfeeding after a Caesarean 
section delivery should be similar to that after a normal birth. 
•   Maternal type 1 diabetes – initiation of lactation may be delayed by 24 hours. 189 These women may need 
additional support and encouragement to breastfeed.
•   Retained Placental Fragment –  initiation of lactation may be inhibited where there is retained placental 
fragment.26 This factor should be considered in the perinatal management of lactation with women receiving 
additional support and encouragement to breastfeed.
•   Maternal obesity – has a probable negative association with initiation of breastfeeding and breastfeeding 
duration (Evidence Grade B), and has been associated with delayed onset of lactation.190,191 It has been 
postulated that, as adipose tissues concentrate progesterone, obese women may have higher levels of 
progesterone, leading to a reduced prolactin response and a subsequent delay in the onset of lactogenesis 
stage II.191 An alternative theory is that impaired suckling as a result of mechanical difficulties leads to the 
diminished prolactin response, suggesting a physical rather than a physiological mechanism.192 Despite initial 
difficulties, with sufficient lactation guidance the vast majority of overweight women are able to successfully 
establish exclusive breastfeeding.190
2.2.5 Breast milk composition
Human breast milk is a complex secretion, consisting of thousands of compounds and cellular components.193  
The composition of milk varies greatly between different species. Mature human milk tends to fall at one extreme 
(see Table 2.1), having low concentrations of protein and sodium chloride and high concentrations of lactose  
and oligosaccharides.194
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Table 2.1:  Composition of mature human milk, cow’s milk and infant formula 
Mean value for component (per litre)
Mature human milka Cow’s milkb Infant formulac
Energy (kJ) 2,929 2,930 2,500–3,550
Energy (kcal) 700 700 597–848
Protein (g) 10.3 35 11–24.8
Fat (g) 43.8 35 26–53
Carbohydrate (g) 68.9 63 72–75
Sodium (mg) 170 370 125–532
Calcium (mg) 320 1070 min 300
Phosphorus (mg) 140 920 150–887
Iron (mg) 0.3d negligible 5–17.7e
Vitamin A (mcg) 610 530 350–1526
Vitamin C (mg) 50 negligible min 42.5
Vitamin D (mcg) 1.0 5.2 6.25–22.3
Potassium (mg) 510 1420 500–1775
a.  US Department of Agriculture (USDA) National Nutrient Database for Standard Reference 2011.195 
b. Regular fat (~3.5%) cow’s milk. Nutrient Tables for Use in Australia (NUTTAB) 2010.196
c.   Ranges for infant formula products (from birth, cow’s milk–based) based on the regulatory minimum  
and, where given, maximum range permitted. Adapted from: FSANZ Code Standard 2.9.1.197
d. Iron in breast milk is highly bioavailable, with absorption of 50–70%.
e. The bioavailability of iron in infant formula is around 10%, so formulas are fortified to account for this fact. 
Human breast milk has a characteristic opalescent appearance. Breast milk has a high water content that meets 
all the infant’s fluid requirements for at least 6 months, so no additional fluids are required during this time even  
in hot climate. Breast milk’s whiteness comes from its fat content. The slower the milk flows, the higher the  
fat content, making it whiter in appearance. It is misleading to describe breast milk as ‘thin’ or ‘watery’ as it 
contains the same energy and total solids content as cow’s milk.
The increase in the fat content as milk is withdrawn from the breast is a feature of mammalian lactation.  
Much emphasis has been given to the significance of this change for an infant’s energy intake, but the physiology 
of milk synthesis, secretion and removal is not fully understood. There are only two ways a breastfed infant can 
obtain a higher energy intake over a 24-hour period – if the mother produces more milk, or if the mother produces 
the same volume of milk with a higher fat content. Since animal studies demonstrate that it is difficult to alter the 
average daily composition of milk, it is not surprising that research shows that variations in the intervals between 
breastfeeds and in the amount of milk withdrawn during a breastfeed explain only a small proportion (20–26%) 
of the variation in the fat content of breast milk.198,199 The degree of breast emptying explains changes in the fat 
content, but not the fatty acid composition of human milk.198 
A factor determining the fat content of breast milk is the fullness of the breast. The first milk withdrawn from a  
full breast has a low-fat content, with fat content rising more rapidly after the removal of about 40% of the breast’s 
storage capacity. Depending on both the fullness and the storage capacity of the mother’s breasts, the fat content 
at the end of one breastfeed (the hind milk) may be either lower or higher than that at the beginning (the fore milk) 
of a subsequent breastfeed.57,198
Colostrum, which is produced during late pregnancy and for the first 30–40 hours after birth, is yellowish and thicker 
than mature milk and contains a high concentration of immunoglobulins.164
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2.2.6 Individual variation
Mothers and infants vary considerably in a range of aspects of breastfeeding.200 The anatomy of the breast varies 
greatly between women. Some women can store up to six times more milk than other women.200,201 As a result, 
women with large storage capacity have great flexibility in their frequency of breastfeeding, while women with 
a smaller storage capacity need to feed more frequently to maintain similar levels of milk production. This latter 
group should spread breastfeeds fairly evenly over the 24-hour cycle. This highlights the importance of infant-led 
feeding – allowing the infant to regulate intake according to need. It also shows the value of letting the infant 
‘finish’ the feed in his/ her own time, not according to the clock.
Apart from storage capacity, there is considerable variability in the rate of milk flow, the nature of mouth–breast 
positioning, and changes in milk composition during a feed. 
Infants’ milk intake varies, with average intakes of exclusively breastfed infants ranging from 710 g/day for the 
first 2 months to 900 g/day at 9–11 months of age. For partially breastfed infants, average intake decreases from 
640–687 g/day at birth to 5 months of age to 436–448 g/day after 9 months of age.
Advice should be tailored to each mother and her infant’s circumstances, rather than imposing arbitrary rules on 
timing and positioning.202
2.2.7 Positioning and attachment at the breast: the key to successful 
breastfeeding
An infant’s ‘milking’ of the breast is dependent on two things: 
• attachment to sufficient breast tissue, the tongue positioned forward over the lower gum-line and sufficient 
vacuum within the intra-oral space
• correct positioning at the breast and correct latching-on and milking action.
Table 2.2:  Correct positioning during breastfeeding
• The mother should be seated comfortably in an upright position, so that her breasts fall naturally and she has good support for her 
back, arms and feet 
• The infant should be unwrapped to allow easy handling and avoid overheating
• A semi-recumbant position can also be used while breastfeeding203
• If the nipple is erect, support the outer area of the breast with a ‘C’ hold, being careful not to alter the breast position
•  If the nipple is flat or inverted, move the ‘C’ hold under the breast and shape the breast between the thumb and index finger,  
well back from the areola
• The infant should be supported behind the shoulders and facing the mother, with his or her body flexed around the mother’s body – 
the position must be a comfortable drinking position for the infant
• The infant’s nose should be level with the mother’s nipple, and a wide gape should be encouraged by teasing the infant’s mouth 
with the underside of the areola
• When the infant gapes widely, bring him or her quickly onto the breast so that he or she will take a good mouthful of breast –  
bring the infant to the breast, not the breast to the infant.
• The chin should be tucked well into the breast, and the infant’s mouth should be wide open, with the bottom lip curled back –  
more areola will be evident above the infant’s top lip than below the bottom lip
• When positioning is correct it is not necessary to hold the breast away from the infant’s nose
• After an initial short burst of sucking, the rhythm will be slow and even, with deep jaw movements that should not cause the  
mother any discomfort – pauses are a normal part of the feed and they become more frequent as the feed continues
• If the cheeks are being sucked in or there is audible ‘clicking’, the infant is not attached correctly
• The infant should stop feeding of his or her own accord by coming off the breast spontaneously
• The nipple will appear slightly elongated but there should be no evidence of trauma
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Note:  There is a range of other positions and attachment techniques that are preferred by some women.
women commonly experience heightened nipple sensitivity and tenderness in the first few days after birth but this 
usually subsides as breastfeeding becomes established. If nipples are already sore or cracked, and even if positioning 
and attaching errors are corrected, they may continue to be tender at the start and end of feeds for some time.  
The mother should be reassured that the discomfort will diminish as the nipples heal and feeding continues. 
If the infant is correctly positioned and attached and is sucking correctly there should be no nipple pain.
Advice for health workers
• when discussing breastfeeding with women, pay particular attention to the importance of correct 
positioning and attachment when breastfeeding.
2.2.8 Signs of a functioning milk-ejection reflex
Although some mothers report no noticeable signs of the milk-ejection reflex, many mothers do notice one or 
more of the following signs:
• tingling or prickling – ‘pins and needles’, which may take several weeks to develop
• a sudden feeling of fullness
• an increase in skin temperature
• a feeling of wellbeing or relaxation
• for some mothers, pain or nausea
• dripping, leaking or spurting from the unsucked breast
• for some mothers, an intense thirst
• uterine contractions accompanied by a gush of lochia in the immediate postpartum period – this is more 
common in women who have had two or more children.
There may also be noticeable changes in the infant’s sucking and swallowing pattern. This sign is more consistent 
than any of the others, but it may take the mother several days of observation after her milk ‘comes in’ to 
recognise the changes. There are two types of sucking: 
• non-nutritive sucking occurs in short, sharp bursts at a rate of up to two per second
• nutritive sucking occurs at a slower rate – about one per second. 
Once the milk has started to flow, the sucking continues at a regular rate. As the feed progresses, sucking 
becomes fragmented into bursts, usually separated by pauses of longer duration than are seen in the non-nutritive 
phase. At the start of each burst there may be two to three fast sucks typical of non-nutritive sucking – termed 
‘restart sucking’.
2.3 The first breastfeed 
There is evidence that starting to breastfeed within the first hour or so of birth is good for both mother and infant and 
for continued breastfeeding (Evidence Grade C).110,123 A successful first breastfeed has a number of positive effects:
• it builds the mother’s confidence in her ability to breastfeed
• the infant starts to receive the immunological benefits of colostrum
• the infant’s digestion and bowel function are stimulated
• correct sucking at the breast at this stage may avert later sucking difficulties
• bonding and attachment between mother and infant are enhanced.
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Ideally, uninterrupted skin-to-skin contact should be maintained following birth. Common practices such as early 
weighing, bathing the infant, or passing him or her around should be delayed until later. Good antenatal education 
will help with parents’ expectations in this regard. when the infant indicates an interest in sucking or signs of 
readiness to feed, the midwife can guide the mother into a comfortable position that will enable the infant to 
attach correctly.
Unless there is a medical reason (such as prematurity) mother and infant should remain together, so that 
breastfeeding begins and proceeds according to the infant’s needs – without restriction on the number or length 
of feeds. However, although early contact between mother and infant is the ideal, when this is not possible it 
does not preclude successful breastfeeding. In Australia, rates of breastfeeding are similar for infants delivered 
vaginally or by Caesarean section. In many cultures, the mother may not have contact with her infant for many 
hours, yet successful breastfeeding is almost universal.
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3. Establishing and maintaining breastfeeding
Key points
• Unrestricted feeding, both day and night, is an important factor in successfully 
establishing breastfeeding and results in optimum milk production.
• Exclusive breastfeeding ensures that an infant receives the full nutritional and 
protective benefits of colostrum and breast milk. 
• Early use of bottles, pacifiers and supplementary feeds interfere with the 
establishment of breastfeeding.
• The adequacy of breastfeeding can be assessed by observing the infant’s behaviour, 
feeding patterns, urine output and bowel actions, and by checking the infant’s weight 
and using growth reference charts.
• The Australian Dietary Guidelines provide advice on an appropriate diet for a 
breastfeeding woman.
3.1 Natural patterns of breastfeeding 
Infants typically establish a pattern of feeding 8–12 times over a 24-hour period during the first week of life. Infants 
will vary the feeds according to their needs and the rate of milk transfer. The length of each feed is highly variable, 
and during the early neonatal period feeds can take up to an hour. Failure to regularly stimulate milk supply via 
suckling or to use available milk will lead to inhibition of lactation and under-supply of milk. 
The Academy of Breastfeeding Medicine (ABM) states that breastfeeding effectiveness should be assessed before 
a mother and her infant go home. This requires a trained health professional to evaluate position, attachment, milk 
transfer, rate of infant weight loss, presence of jaundice, and stool and urine output. Any breastfeeding problems, 
either observed during the assessment or anticipated, should be addressed before discharge.204 where it is not 
possible to address all breastfeeding problems before discharge, ongoing support and advice should be arranged.
Health workers should aim to help mothers achieve confidence and independence in breastfeeding and caring for their 
infants. If mothers are managing well, particularly mothers who have previously breastfed successfully, advice from 
midwives and others may be inappropriate if it is not requested. However expertise should never be assumed and 
multigravida mothers should be asked about previous experience and current level of confidence with breastfeeding.
3.2 Difficulties establishing breastfeeding
3.2.1 The sleepy newborn infant
The last trimester of pregnancy and the first months of life constitute a period of rapid change and maturation 
of the brain stem and sleep control mechanisms, including shifts in the nature of sleep and establishment of 
circadian rhythms. Newborn infants will vary in their levels of arousal, with some remaining quite sleepy for 
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some time after birth and not ‘demanding’ feeds. It is important to be sure that this is not related to the effects 
of maternal analgesia during labour and delivery, or to the effects of the birth process or illness. Infants who are 
born preterm or post-term are more vulnerable to illness. Infants should not be allowed to sleep in preference to 
feeding in the first few days of life as this will hinder the establishment of lactation and may mask illness. If the 
infant does not want to feed after about 5 hours, he or she should be roused and put to the breast. 
Table 3.1:  Strategies for sleepy infants
• Changing the nappy often wakes an infant
• Cradle the infant’s head near the breast and express a drop or two of colostrum onto the infant’s lips
• Unwrapping the infant, talking to him or her, and gently stroking the legs and abdomen or holding the infant against the breast  
may stimulate the infant to wake and start seeking the breast
• Sometimes getting the infant to suck on a clean finger will stimulate the sucking reflex
• Stroking the lip and cheek will stimulate the rooting reflex
• The mother can cuddle her infant as often as she likes, and holding the infant against her breast may stimulate seeking –  
regular and prolonged direct skin-to-skin contact is important 
• If the infant still does not take the breast and appears otherwise well, it is essential to express the colostrum and feed it 
by teaspoon, syringe, cup or bottle – possible causes for the lack of ability/ desire to breastfeed should be assessed by an 
appropriately qualified medical practitioner
3.2.2 Persistent sleepiness
Occasionally sleepiness persists beyond the first day of life. The infant may be one of the few who do not wake 
for feeds and so may fail to thrive as expected. It is important that any medical causes are excluded before the 
infant is regarded as a ‘sleepy’ infant. This will be apparent after several days. Modern nappies absorb a lot of fluid 
and volume of urine may be difficult to assess. If all other causes are excluded – particularly incorrect attachment 
and sucking – the mother must make sure she feeds the infant at least six times in a 24-hour period. Persistently 
sleepy infants usually start feeding more frequently as they grow bigger and older. Mothers of these infants 
should be alerted to the possible need to wake the infant and offer more frequent feeds for some time to come.
3.2.3 The unsettled infant
Most infants have unsettled periods, which can be distressing for parents even though the causes (when they 
can be found) are usually minor. The midwife and mother may need to evaluate feeding progress and develop 
strategies for settling the infant. Health workers and parents should be aware that the use of bottles and pacifiers 
(dummies) is usually inappropriate at this early stage of breastfeeding (see Section 3.3.1). Unsettled periods may 
occur before the mother’s milk ‘comes in’. It is common for infants to want to feed frequently before the milk 
comes in, particularly in the second 24 hours. The mother may need to be reassured that this is normal and that 
frequent feeds help to stimulate the milk supply and reduce the likelihood of engorgement. Frequent feeds can, 
however, present a problem for tired mothers during the night. Regular and prolonged direct skin-to-skin contact  
is beneficial.
After the milk comes in, the following factors should be assessed:
• Is the infant attached properly and receiving the milk?
• Is the mother leaving the infant on the breast until he or she comes off naturally?
• Is the infant sucking properly?
Some infants take several days to establish a good sucking technique. Until that happens, breast milk may need to 
be expressed and given to the infant after the breastfeed, by spoon, cup, syringe or bottle.
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Unrealistic expectations
Because of entrenched social attitudes about sleeping and eating schedules, many people mistakenly think 
that infants sleep for 3–4 hours in regular patterns around the clock. Frequent feeding is normal and infants’ 
individuality and variations in their appetites should be carefully explained to new mothers.
It is important for mothers to realise that breastfeeding is a learned function and may take some time to master.  
It does not always happen naturally or automatically.
Does the infant need attention other than for breastfeeding?
Infants need contact for comfort in addition to food. There is a range of strategies and options for helping restless 
or crying infants (see Section 4.3.2).
3.3 Factors affecting establishment of breastfeeding
Maximising opportunities to breastfeed while mother and infant are still in hospital is important in initiating and 
maintaining breastfeeding. Interventions that may lessen the drive of mother and infant to breastfeed, such as  
use of pacifiers and supplementary feeds, should be resisted.
3.3.1 Bottle and pacifier use
Early use of bottles and pacifiers (dummies, soothers), especially during the establishment of breastfeeding, 
is believed to interfere with natural processes of breastfeeding, reducing the infant’s sucking capacity and 
stimulation of the mother’s breasts. The likely result is delayed or poor establishment of lactation.205 A number 
of observational studies and a recent systematic review documented an association of early cessation of 
breastfeeding with the use of pacifiers.110,125,206,207 This association has been questioned in a prospective cohort 
study and in a systematic literature review when the pacifiers are introduced after breastfeeding is established.208 
In the literature review evidence suggests that the use of a pacifier before 4 weeks is associated with reduced 
duration of breastfeeding (any, predominant and exclusive) (Evidence Grade C).125,126
However, a number of studies have confirmed a probable association between the use of pacifiers during sleep 
and a decrease in the risk of SIDS (Evidence Grade B).209 At the present time, the evidence suggests that pacifiers 
not be used in the first 4 weeks of life125,126 but after 4 weeks, it is probable that the use of a pacifier reduces the 
risk of SIDS.209 It is important to note that the mechanism of action of pacifiers is not known and this may be a 
marker for some other protective factor. Additional information on the value of breastfeeding in preventing SIDS  
is available in a statement from the National SIDS Council of Australia and a review by Hauck et al.42
Parents and carers should not place a pacifier (or anything else, such as a teat) in their own mouth if it is to be given 
to an infant. This practice has the potential for transmission of cariogenic bacteria to the infant.210,211 Dipping pacifiers 
and bottle teats in sugar, jam, honey or any other sugary substance may also lead to dental caries. It is probable that 
Helicobactor pylori may also be transmitted from mother to infant in this way.212,213 
Advice for parents
• A pacifier (dummy) may be offered, while placing infant on their back to sleep, no earlier than 
4 weeks of age and after breastfeeding has been established.
• Do not dip pacifiers or bottle teats in sugar, jam, honey or other sugary substance.
• Do not put anything in your infant’s mouth if it has been in your mouth to avoid spreading bacteria 
that cause tooth decay.
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3.3.2 Supplementary feeds
Offering supplementary feeds – water, glucose or infant formula – when there is no medical reason has been 
shown to adversely affect the establishment and maintenance of successful breastfeeding.214,215 An Australian 
study confirmed that formula feeding in hospital decreased the likelihood of breastfeeding to 6 months of age.215 
In the BFHI framework, step six states: ‘Give newborn infants no food or drink other than breast milk, unless 
medically indicated’. There is suggestive evidence supporting the hypothesis that the use of prelacteal feeds 
negatively affects breastfeeding duration (Evidence Grade C)(see Section 7.1).214,215 
If an infant is unable to take all feeds directly at the breast, expressed breast milk should be the preferred method 
of feeding.216,217
If lactation is not fully established, the mother should be helped to understand the processes of lactation and 
breastfeeding techniques and encouraged to call on support people or groups when in need. These can include 
home midwifery services (in the early days after birth), early childhood community health nurses, the ABA 
telephone helpline (offering a free phone support seven days a week, 1800 686 268 and local counsellors,  
with local group meetings) or a lactation consultant (for complex breastfeeding issues).
The use of supplementary feeds other than expressed breast milk is rarely necessary, and mothers should make 
an informed decision and give their permission before such a step is undertaken (see Appendix H). A sample 
Supplementary Feeds Information and Approval Form is shown in Appendix I. Chapter 7 discusses informed  
use of supplementary feeding in hospital. 
Breastfeeding of preterm infants while in hospital is occasionally supplemented by formula feeding (usually a 
special product for low birth weight infants) or donor human milk if available (preferably pasteurised from a milk 
bank). If these feeds are to be continued after discharge, the mother’s competence in formula preparation and 
bottle-feeding should be ensured and follow-up care organised. 
In particular, the mother will benefit from information about how she can establish predominant breastfeeding by:
• gradually increasing her milk supply by expressing after feeds (note: mothers should receive instruction on hand 
expression of breast milk)
• increasing the number of breastfeeds a day or
• gradually reducing the amount of bottle supplements, by putting slightly less in the bottle each time or by 
cutting down the supplementary feed at a certain time, daily or on alternate days, or more slowly if appropriate. 
Even if the mother does need to continue giving supplementary feeds indefinitely, she should be encouraged 
to continue breastfeeding before offering the supplementary feed. It should not be suggested that the infant be 
totally formula fed. 
Breast milk bank products are only available in Australia for preterm infants or those with serious medical 
conditions. Milk banks can ensure the quality of products and minimise risks to infants of transmitting infections. 
Outside established hospital milk banks, there may be dangers from sharing milk from unknown sources.
3.3.3 Rooming-in
Rooming-in 24 hours a day is the usual practice in most Australian hospitals and means the infant is with the mother 
from birth. The practice is beneficial for many reasons, especially because it encourages breastfeeding.130,218,219 
Rooming-in has become such a part of normal Australian maternity care that it is difficult methodologically to 
show difference and benefit, especially in relation to breastfeeding initiation and duration rates, compared to other 
practices.110,123 Rooming-in:
• facilitates unrestricted breastfeeding
• promotes mother–infant bonding
• prevents cross-infection
• allows mother and infant contact with the father and other family members
• helps the mother learn about her infant’s patterns of behaviour and feeding, which can help foster infant care.
After delivery the infant should remain with the mother, so that they are transferred to the postnatal ward 
together. Mother and infant should sleep in proximity to each other to facilitate breastfeeding. The infant should 
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sleep on a separate surface (e.g. in a cot beside the mother’s bed). Mothers who have their infants with them at 
night lose no more sleep than mothers whose infants are in a nursery.220 If a mother does choose to place her 
infant with staff, the infant should be taken to her for breastfeeds or the mother should be encouraged and helped 
to express breast milk.
After delivery by Caesarean section, as for any birth, mother and infant should be supported to stay together 
whenever possible, only being separated for medical reasons (e.g. if the infant needs to be admitted to the 
neonatal nursery). Initially, rooming-in after Caesarean section calls for extra support from the midwife. If mothers 
and infants are ever separated, the identification of the infant should always be checked with the mother when 
mother and infant are re-united.
3.3.4 Co-sleeping
In many cultures and in some sections of the community, it is common for mothers to sleep with their infants. 
The western Australian Department of Health recommends:
Any benefits of bed-sharing must be carefully considered with the known risk factors.  
When your baby is settled it is recommended that you return your baby to his/her cot.221 
Mother and infant should sleep in proximity to each other to facilitate breastfeeding. The safest way of doing this 
is for the infant to have his or her own safe sleeping place in the same room as an adult caregiver for the first  
6–12 months. 
3.4 Monitoring an infant’s progress
To ensure that an infant is well and to allay any concerns the mother might have, both mother and health worker 
need a means of assessing the infant’s progress. Observing the infant and his or her behaviour and documenting 
feeding and output contribute to this assessment. A healthy infant is alert and responsive when awake and has 
bright eyes and firm skin with good elasticity. 
3.4.1 Behaviour
Infants are generally content after feeds, although many have a period each day when they want to feed frequently 
and will not settle (see Section 4.3.2). This often happens in the evening, and should not be interpreted as ‘running 
out of milk at the end of the day’  –  milk production is continuous over a 24-hour period.
3.4.2 Feeding patterns
Some mothers expect their infant to feed following a regular 4-hourly pattern, but they should be reassured that 
this is not common. The length of each feed is variable, and during the early neonatal period feeds can take up to 
an hour. If an infant is spending long periods on the first breast, however, there is a good chance there is a feeding 
problem – the most likely cause is that the infant is not attached properly and cannot milk the breast effectively.
3.4.3 Urine output
Until the mother’s milk comes in, an infant will not pass urine often. Provided the infant voids once or more 
every 24 hours there is generally no cause for concern. As the milk volume increases, the infant’s urine output 
will increase, and soak a nappy with pale or colourless urine six or more times every 24 hours. If an infant’s urine 
becomes scanty and strongly yellow in colour, suggesting the development of dehydration, medical evaluation of 
feeding frequency and milk transfer is recommended.
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3.4.4 Bowel actions
An infant’s first bowel actions consist of meconium, which is greenish-black. After 24–48 hours the meconium 
changes – first to brownish ‘transitional’ stools and then, by the third or fourth day, to typical breastfed infants’ 
stools, which are loose and mustard-yellow (sometimes with milk curds), although occasionally they are green or 
orange. None of these changes is significant in a healthy breastfed infant.222 Frequent, runny stools do not mean a 
breastfed infant has diarrhoea or lactose intolerance – they should simply be viewed as evidence of sufficient milk. 
The number of bowel motions of breastfed infants tends to decrease between 6 weeks and 3 months of age. 
Intervals of several days or more between stools are common. If the infant is receiving breast milk only and 
no other food or fluid, there is no cause for concern. Mothers need to be aware of the potential change in their 
infant’s motions when they are weaning.
Constipation refers to the hard, dry consistency of the stools, not the frequency of bowel motions. Exclusively 
breastfed infants are rarely constipated. Many breastfed infants show signs of discomfort or distress before 
passing a motion. This is a normal response to body sensations they are not used to and it may not indicate 
constipation. Hard, dry bowel motions are more likely to occur after formula or solid foods have been introduced.
Advice for health workers
• To avoid unnecessary intervention, inform parents about the wide variation in normal bowel function in 
infants who are breastfed. If parents are concerned, they should consult a relevant health professional. 
Diarrhoea entails frequent watery stools and there is a risk of dehydration. If an infant has diarrhoeal disease, 
breastfeeding should be continued and supplemented with an age-appropriate electrolyte solution as necessary. 
Advice for health workers
• An infant with suspected dehydration should be assessed by a medical practitioner.  
3.4.5 Weight
A newborn infant adapts to the small amounts of colostrum available. with the passage of meconium and loss 
of water by evaporation, an initial weight loss of up to 10% of the birth weight during the first week is normal. 
Between 4 and 6 days of age the infant starts to regain weight and by 2 weeks should have returned to his or her 
birth weight. If the infant appears contented and healthy there is no immediate cause for concern about minor 
fluctuations in weight – these can result from factors as simple as passing a stool, urinating or a recent feed. 
Discrepancies can also occur erroneously from using different sets of scales. However, static weight or suspected 
weight loss over several days should be examined. Further investigation to exclude illness or disease should 
include evaluating feeding frequency and milk transfer.
In general, weight gain is assessed on a 4-week average. The rate of growth is the most important factor,  
although if growth is above the 90th percentile or below the 10th, or crosses these percentiles, further investigation  
is required. For preference, an appropriate growth chart should be used, but an approximate guide is:223,224
• birth to 3 months: a gain of 150–200 g a week
• 3 to 6 months: a gain of 100–150 g a week
• 6 to 12 months: a gain of 70–90 g a week.
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Percentile growth reference charts
Percentile charts are used to assess growth. The international growth reference widely used in Australia in 2012 was 
originally derived from US data and is based on a high proportion of data from formula-fed infants.225 Exclusively 
breastfed and formula-fed infants follow different growth trajectories.226 In 2006 the wHO introduced a new 
set of growth curves based on exclusively breastfed infants and proposed that these be used as a ‘standard’ to 
compare infant growth (a ‘standard’ proposes how children should grow as opposed to a ‘reference’ which merely 
describes how they grew at a particular time and place).227,228 In 2012, all Australian jurisdictions agreed to adopt the 
wHO 2006 growth charts as the standard for Australian children aged 0–2 years. The wHO growth standards for 
this age group are already in use in the Northern Territory and Victoria. They will be phased in by other states and 
territories for use at the primary health care level in child health records. Education and training materials to assist 
Australian health professionals in using the wHO Charts are being developed and will become available in 2013. 
Other specialised growth charts may still be used by clinicians for groups with particular needs or characteristics 
(see Appendix J).
Growth reference charts are monitoring or screening tools, not diagnostic instruments. The pattern of the infant’s 
growth, in particular whether the pattern crosses the centile channels, as well as the position on the growth chart, 
are used in conjunction with clinical assessment in determining if there is a problem. As a result, a decision that 
may affect the infant’s feeding pattern should never be based on growth monitoring alone.
3.5 Maternal nutrition 
Good nutrition is important for the health and wellbeing of all women and particularly for breastfeeding women, 
who have additional nutritional requirements.193 However, even mothers in a poor nutritional state are able 
to produce breast milk of adequate quality.229 The additional nutrient requirements are documented in the 
Nutrient reference values for Australia and New Zealand.230 A range of dietary patterns providing these nutrient 
requirements have been described in the new Food modelling system to inform the revision of the Australian 
Guide to Healthy Eating. 
Mothers have increased energy needs while breastfeeding. It is estimated that a woman who fully breastfeeds 
for the first 6 months and partially breastfeeds thereafter will require, on average, an extra 2,000–2,100 kJ/day.230 
However this amount will vary depending on the mother’s level of milk production, rate of postpartum weight  
loss and changes in physical activity level. 
Milk production and protein, fat and lactose concentrations are largely unaffected by maternal diet.176 However, 
maternal diet can influence the micronutrient and fatty acid composition of breast milk.193,231,232 The Australian 
Dietary Guidelines provide advice on appropriate dietary patterns for breastfeeding women.4 Mothers who are  
on restrictive diets – for example some vegan diets – are at risk of deficiencies of nutrients including vitamin B12, 
iron, zinc and calcium and may need referral to a dietitian.
3.5.1 Vitamin D
The vitamin D content of breast milk is highly variable and is directly related to the mother’s vitamin status.233  
If a mother’s stores are replete, her infant has an 8–12 week store of vitamin D,234 after which the vitamin D 
content of breast milk is inadequate to meet infant requirements. In Australia, the incidence of rickets in breastfed 
infants is still rare, particularly in infants less than 6 months of age. Most breastfed infants receive adequate 
amounts of vitamin D through breast milk and casual exposure to sunlight.235 
However, vitamin D deficiency has re-emerged as a significant paediatric health issue in specific population  
sub-groups.236 Breastfed infants of dark-skinned peoples are at greater risk because their increased skin 
pigmentation requires considerably longer exposure to sunlight to produce vitamin D. Infants of veiled women 
who have limited exposure to sunlight for cultural reasons are also at risk and this may be exacerbated in those 
with dark skin pigmentation.236,237
The American Academy of Pediatrics (AAP) recommends that all breastfed infants receive a daily supplement of 
400 IU (10 mcg) of vitamin D.233 In Australia, the recommendation to use vitamin D supplements (10 mcg/day) 
is limited to ‘at risk’ breastfed infants of dark-skinned and veiled women.236 The vitamin D status of mothers and 
infants in Australia requires further research due to the difficulty of balancing the risks of sun exposure against the 
need for vitamin D synthesis.238
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3.5.2 Iodine
The current recommendation for daily iodine intake during lactation is 270 mcg.230 It is difficult to obtain enough 
iodine through food alone, therefore daily oral iodine supplements (150 mcg) are recommended for women who 
are breastfeeding. Multivitamin preparations available in Australia may contain lesser amounts of iodine, so their 
content should be checked. women with pre-existing thyroid conditions should seek advice from their medical 
practitioner before taking a supplement.239
3.5.3 Weight loss diets
There is some evidence that breastfeeding promotes postpartum weight loss. However, during pregnancy  
many women gain more weight than recommended and, even with breastfeeding, fail to return to their  
pre-pregnancy weight. Excess weight gain in pregnancy and failure to return to pre-pregnancy weight within 
6 months postpartum can predict long-term obesity.240,241
There is a theoretical risk that weight reduction may compromise lactation and some argue that lactating women 
should not attempt weight loss before 6 months postpartum, after which time breast milk is no longer the sole 
source of nutrition for their infant.242 However, evidence from a number of studies suggests that dietary restriction 
to promote modest weight loss has no effect on milk volume and concentration and interventions that involve 
moderate energy deficits, or short-term higher energy deficits, do not impair lactation.243-245
3.5.4 Herbal remedies
The effect of herbal remedies on lactation has not been fully explored. However, the excretion of some 
components of herbal remedies into breast milk is a concern, as their lipophilic chemicals may be concentrated 
in breast milk and transferred to the infant. More research into this area is needed before using herbal remedies 
when breastfeeding or giving these compounds directly to infants or children.246
ESTABlISHING AND MAINTAINING BREASTFEEDING
National Health and Medical Research Council
38
4.  Breastfeeding – Common problems and  
their management 
Key points
• Education on positioning and attachment both during pregnancy and when 
breastfeeding is initiated may assist in preventing common problems.
• when problems with breastfeeding occur, it is important to identify and manage 
contributing factors and to provide support until the problem is resolved.
• Most problems are temporary and can be managed without discontinuing breastfeeding.
4.1 Preventing or minimising problems with breastfeeding
Many mothers experience some difficulties when breastfeeding, particularly early in the process of establishing 
breastfeeding (see Table 4.1). These difficulties are usually minor and can be readily overcome with advice, 
assistance and support.247 However, problems that seem minor to the health worker can be major issues for 
the infant’s parents. Adequate support in the community and in general practice – particularly through the use of 
lactation consultants and other trained health professionals – is of value in minimising the impact of problems on 
breastfeeding outcomes.113 
Table 4.1:  Prevalence of problems during breastfeeding (%)
Age of infant (weeks)
Problem In hospital 2 6 10 14 18
Sore nipples 46.8 15.8 5.0 2.3 2.2 0.8
Engorged breasts 22.3 2.3 1.2 0.3 0.0 0.0
‘Milk too fast’ 19.2 1.3 1.5 0.3 0.7 0.0
Mastitis  – 2.1 5.0 3.2 1.1 1.2
Sucking difficulty 7.0 3.6 0.3 0.0 0.0 0.0
Not gaining weight 2.7 0.5 0.3 0.3 1.1 0.0
Note: n=566 in hospital, declining to 218 at 24 weeks. 
Source: Scott et al 1995.248
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Advice for health workers
• Take steps to identify breastfeeding difficulties by asking appropriate questions during any  
health-related visits with the mother. Manage those difficulties if appropriately qualified, or refer  
to an appropriately qualified health professional for management (e.g. lactation consultant). 
4.2 Maternal factors affecting breastfeeding
Note that the quality of evidence related to the management of breastfeeding problems is sometimes poor, and 
information in the following section is often based on good clinical practice.
4.2.1 Hygiene
Good basic hygiene is important when caring for infants. Mothers should be advised to carefully wash their hands 
with soap and water after changing a nappy and before handling their breasts and preparing expressed breast milk.
4.2.2 Nipple pain and trauma
Nipple pain or discomfort is common among breastfeeding women and is reported by many during the early  
days, peaking on the third day.249 It is one of the most commonly given reasons for ceasing breastfeeding.250 
Despite the frequency of early difficulties, continuing nipple pain is not normal and could be a sign of problems. 
The nipple is vulnerable because of its repeated exposure to trauma and bacteria. 
A number of causes of nipple pain have been identified or postulated. These include maternal and infant factors:249 
• poor skin health (eczema, thrush)
• dietary deficiencies 
• flat or retracted nipples
• use of nipple shields
• lack of nipple exposure to light and air
• breast engorgement
• nipple vasospasm (Raynaud’s phenomenon)(see below)
• incorrect positioning of infant at the breast
• unrelieved negative pressure and breaking suction incorrectly 
• incorrect sucking action
• mouth or palatal abnormalities. 
Nipple pain may also be caused by local Staphyloccus aureus infection.251,252
Many interventions have been proposed to prevent or treat nipple pain. Antenatal education on positioning and 
attachment technique is the intervention for which there is most evidence and is recommended in preventing  
or reducing nipple pain associated with breastfeeding. Evidence also supports early postnatal education.253 
Common treatments for nipple pain include compresses with warm water, breast milk or tea bags; the  
evidence favours the use of warm water compresses. There is inadequate evidence to enable recommendation  
of breast shells and shields, aerosol spray, hydrogel dressing, film dressing, modified lanolin, collagenase  
and/or dexpanthenol.249,253 
The ABM recommends that ‘before leaving the hospital breastfeeding mothers should be able to position the  
baby correctly at the breast with no pain during the feeding’.217, p. 175
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Table 4.2:  Nipple care
• Avoid using shampoos and soaps on the nipples
• Air dry the nipples after breastfeeding
• If breastfeeding pads are used, replace damp pads frequently
• Generally avoid applying ointments, sprays, tinctures and powders
Table 4.3: Management of nipple pain and trauma
• Identify and treat any associated cause of nipple pain
• Correct positioning and attachment are essential (see Section 2.2.7) 
• Continue breastfeeding unless the pain is intolerable or, in spite of every effort, the trauma worsens
• Except in rare circumstances, an infant who has been removed from the breast should be fed on expressed breast milk and  
returned to the breast as soon as possible – skilled support is usually required
4.2.3 Other nipples problems
Nipple vasospasm (Raynaud’s phenomenon)
The vasospasm of extremities precipitated by cold and recognised by the symptoms of pain and tri-phasic  
colour change of blanching and then cyanosis and erythema (Raynaud’s phenomenon) may also affect the  
nipple, and result in pain sufficient to interfere with breastfeeding.254,255 Symptoms may also be precipitated  
by poor attachment. It is important to recognise this problem. Initial treatment is to avoid triggers of the  
reaction (typically cold, but also trauma). Heat packs may help to relieve pain. If these fail to resolve the issue, 
treatment with nifedipine has been used and appears to be safe.254 
Nipple variation
Most women’s nipples are perfectly adequate for breastfeeding, in spite of variations in shape and size.  
There is limited evidence that about 8–10% of women have at least one flat, non-protractile or inverted nipple 
(Evidence Grade D).190,207,256,257 For some of these women, nipple variations can present difficulties when  
initiating breastfeeding and can compromise milk intake and interfere with infant growth.190,207,256,257 
Previous breast or nipple surgery or nipple piercing can cause maternal discomfort, as well as difficulties in 
attachment and sucking, and there are concerns about potential risks to the infant if ducts are damaged and  
milk production is diminished.258,259 
The evidence on the benefit of nipple preparation during the antenatal period is limited and it is not generally 
recommended as there are concerns that it may stimulate uterine contraction.253,256 
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Table 4.4:  Supporting breastfeeding among women with significant variations in nipple shape
• If some degree of flatness or retraction is present, identify this early and advise and assist the new mother in managing  
these problems
• Begin breastfeeding early, preferably within an hour of birth, when the infant is alert and eager to suckle – teaching correct 
attachment and encouraging correct suckling action at this time may reduce the likelihood of subsequent problems
• ‘Body-art’ is usually important to those who have undergone piercing – this should be respected, and it is important that each  
case is individually assessed
• Options for managing difficulties in breastfeeding with piercings include temporary removal of the jewellery during breastfeeding 
until successful attachment is achieved – a retainer may be used if the mother is concerned that removal of the jewellery would 
cause the piercing hole to close
• If the infant cannot attach to the breast, the colostrum needs to be expressed and fed to the infant
• Support mothers through the process of establishing breastfeeding253
Nipple shields 
Nipple shields – devices placed over the nipple and areola to facilitate attachment, usually in women with inverted 
nipples – have a long history of use, but little supporting evidence. Their use should be limited to situations where 
all other avenues of treatment have failed. If a nipple shield is needed, the woman should be referred to a qualified 
health professional with expertise in their use.
Dermatitis and eczema
The nipples and breasts of breastfeeding women may be affected by dermatitis and eczema. These conditions  
are recognised by their itchiness, redness and dry flaking skin, but sometimes may have a ‘weepy’ exudate.  
It is useful to distinguish eczema and dermatitis as either allergic or chemical:
• atopic eczema reflects an allergic disposition and the nipples are affected as part of a more generalised  
skin disease
• irritant contact dermatitis is a chemical reaction occurring in response to an agent being applied to the nipples
• allergic contact dermatitis is a delayed hypersensitivity reaction to an allergen in contact with the nipple –  
for example, an ingredient in nipple cream or even food in the infant’s mouth.260
Table 4.5:  Management of dermatitis and eczema of the nipples and breasts
• Avoid using soap and nipple creams, except for the treatment of Candida (thrush) (see Section 4.2.5)
• If a nipple cream being used to manage thrush is a suspected cause, change to another antifungal agent
• Breastfeed before offering solid foods to the infant and/ or rinse the infant’s mouth with water to avoid food allergens in the mouth
• To reduce the infant’s exposure, use topical corticosteroids only as a last resort
• If necessary, seek the advice of a medical practitioner261
4.2.4 Engorgement
Engorgement is the distension and swelling of the breast that occurs as milk production increases, typically on 
the third to fifth day after birth, when breastfeeding has not yet been firmly established, leading to overfilling of 
the breasts. It is a normal physiological event to feel breast distension when milk first comes in. 
Engorgement associated with discomfort and pain is experienced by many women initiating lactation and may 
indicate breastfeeding problems. If not managed effectively, this can be very distressing and may progress to 
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mastitis and abscess formation.262-264 
There has been limited research into prevention of engorgement. The ABM suggests emptying one breast at each 
feeding and changing which breast is offered first.265
A range of approaches to managing symptoms has been advocated, including compression binders, cold packs, 
application of cold cabbage leaves, ultrasound, acupuncture and analgesia. It is not clear that any of these 
techniques offer any advantage over no intervention.264 A single counselling session in hospital was not found to 
be beneficial in aiding symptom resolution, suggesting that continuing support may be necessary.266 
In the absence of evidence to support any specific interventions, support of mothers initiating breastfeeding is 
recommended, with attention to attachment and sucking techniques.
Table 4.6:  Management of engorgement
• Mothers can express enough milk for comfort (hand expressing is best) so that the breast is soft enough for the infant to attach
• If engorgement persists for more than a day or two (especially in the early days of lactation) the cycle can be broken by completely 
draining both breasts with an electric pump after a feed – this is a ‘one-off’ strategy that brings relief and makes it easier for the 
infant to attach to the breast at the next feed
• Young infants may feed 8 to 12 times in 24 hours, including several times during the night – if a mother is separated from her  
infant, complete expression (usually as often as the infant would breastfeed) is necessary
• Engorgement tends to decrease with time, but this advice also applies if engorgement is experienced at any time during lactation
4.2.5 Inflammatory conditions of the breast 
Mastitis 
Mastitis is inflammation of the breast tissue, and lactational mastitis is inflammation that arises in a lactating 
breast. Mastitis involves pain, swelling, redness, and often fever.267 The definitions used in the literature are 
inconsistent and reflect the lack of understanding of the pathological processes involved.268 Approximately 
10–25% of breastfeeding women experience at least one episode of mastitis (Evidence Grade D).250,269-271  
Mastitis occurs more commonly with first infants and typically in the first month after birth, but can occur 
later.250,270,271 Risk factors for mastitis are not well established but may include nipple damage, poor drainage  
of the breast and a prior history of mastitis.151,269,272 
The literature is not clear about the role of infection in the development of mastitis.268 There appears to be a 
continuum from breast milk stasis and engorgement, through non-infective inflammation to infective mastitis 
(cellulitis of the interlobular connective tissue). In general, mastitis is not associated with poorer breastfeeding 
outcomes.207,271
The combination of poor breast drainage and the presence of a colonising organism and lowered maternal 
resistance, either because of local injury (e.g. a cracked nipple facilitating entry of bacteria) or systemic 
vulnerability (fatigue, poor nutrition, other illness), make breastfeeding mothers vulnerable to bacterial 
infection.273,274 Infective mastitis is most commonly caused by Staphylococcus aureus, or less commonly by 
a Streptococcus or E. coli.273,274 The only way to clearly differentiate infective and non-infective mastitis early 
is by culture and cell count, which is often not practical. In practice, failure to resolve symptoms with simple 
treatments, or progression of symptoms, leads to considering a diagnosis of infective mastitis. The appearance 
of a breast harbouring infective mastitis differs only in degree from that of a breast with a blocked duct. In both 
cases, the breast will usually be red, swollen, hot and painful. The skin may appear tight and shiny and be  
streaked with red. The mother will be feeling unwell, with general myalgia (muscle pain) and a fever. 
The ABM states the most important step in treating mastitis is frequent and effective milk removal.273  
Approaches to managing mastitis are listed in Table 4.7.
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Table 4.7:  Management of mastitis
• Optimise support of the breastfeeding mother with mastitis and initiate treatment promptly, as delay in treatment is more likely 
to lead to infection and breast abscess273,275
• Breastfeeding can continue – if breastfeeding is very painful, milk must be removed by expression to prevent progression of  
the condition
• Check the infant’s positioning and attachment
• Feed the infant frequently, starting with the affected side
• If pain inhibits milk ejection, begin feeding on the unaffected side, and switch breasts as soon as milk ejection occurs
• A warm cloth can be applied before and during a feed to assist milk ejection; a warm shower before the feed may also help
• The affected area can be gently massaged towards the nipple while feeding or expressing
• Cold packs can be applied for comfort after feeding
• Simple analgesia can be taken as needed – paracetamol or ibuprofen, four-hourly
• When treated promptly, a blocked duct should clear in 24–48 hours273 
If symptoms persist after trying these measures, antibiotics should be started early and continued for 10–14 
days.273,274 It is safe to continue breastfeeding when taking antibiotics. Culture of the milk is usually not practical  
or necessary. As noted, Staphylococcus aureus is the most common cause, and suitable antibiotics are 
Flucloxacillin (first line) or Cephalexin (if allergic to penicillin).273,274,276 On completing a course of antibiotics,  
the mother may need reassessment by her GP to ensure that the mastitis has resolved completely. 
Hospitalisation and intravenous antibiotics may be required in severe infections. Adequate analgesia should be 
provided, and bed rest and an adequate fluid intake encouraged.
Mastitis may be a reason some women cease breastfeeding and infant feeding guidance and support should  
be available to all mothers. 
Breast abscess
A breast abscess is a serious and painful complication of mastitis that occurs when there has been inadequate 
treatment or where treatment has been delayed. Breast abscess occurs in approximately 0.1–0.5% of 
breastfeeding women (Evidence Grade D)270,277 and in approximately 3–10% of breastfeeding women with 
inflammatory symptoms of the breast (Evidence Grade D).270,277 Ultrasound examination is useful in confirming 
the presence of an abscess if suspected because of localised mass and fever.270,273,274 Breastfeeding should 
continue on the unaffected breast. 
The abscess may be managed with needle aspiration or surgical incision, but unless the position of the incision 
makes it impossible, breastfeeding should continue, or resume, once treatment has started.270,273,274 If breastfeeding 
is not possible, expressing from the affected breast is recommended to prevent complications such as engorgement.
It is important to note that continuing breastfeeding is not harmful to the infant and is important for resolving both 
mastitis and abscesses. As with mastitis, a breast abscess may be a reason some women cease breastfeeding, 
and infant feeding guidance and support should be available to all mothers. 
Candida infection
Candida species are dimorphic yeasts that exist as spores and as hyphal forms. They are widespread in the 
environment and are commensal inhabitants of the skin and gastrointestinal tract. They are capable of 
opportunistically proliferating to cause topical infections and of invading tissues. Candidiasis is most commonly 
recognised as an oral infection of young infants or vulvo-vaginal infections of women (thrush). 
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The literature on Candida infection of the nipple and breast is largely confined to case reports and it is difficult to 
confirm true breast infection, given the high prevalence of cutaneous colonisation with Candida species and that 
no studies have reported isolation of the organism with ductal cannulation, excluding contamination from skin.
Symptoms of shooting, burning pain ‘like red-hot needles’ that radiates from the nipple into the breast have been 
ascribed to Candida infection.278 Unfortunately these symptoms do not consistently correlate with laboratory 
identification of Candida. A 2004 study reported the presence of three or more symptoms or flaky, shiny skin at 
the areola as weakly predictive of Candida in breast milk.279 In contrast, a recent study failed to find any link with 
the typical symptoms attributed to Candida infection.280 The diagnosis of Candida infection of the nipple/ breast 
should be made after considering all differential diagnoses (nipple trauma, bacterial infection, dermatitis, nipple 
vasospasm). Oral antifungal treatment may be considered in women where Candida infection is likely (e.g. prior 
history of Candida infections, recent antibiotic treatment).
Clear identification of cutaneous candidiasis warrants topical treatment – miconazole or nystatin have been 
recommended as suitable antifungal agents for topical application to the nipples while simultaneously treating the 
infant with an oral preparation.278 There are no controlled trials of topical antifungal treatment of ductal infections. 
Treatment should continue until mother and infant have been symptom-free for several days. Breastfeeding can 
continue during treatment. 
4.2.6 Blood in the breast milk 
Blood in the breast milk occasionally occurs in late pregnancy or in the first few days after delivery. It sometimes 
manifests when the infant vomits blood. The cause of bleeding into the breast milk is often not clear but it is 
thought to be due to duct hyperplasia. when excess duct cells are dislodged during feeding or expressing, 
bleeding may result. Since only a small amount of blood is involved, it will not upset the infant and breastfeeding 
can continue as normal. Sometimes it may be due to damage to the nipple. If bleeding persists beyond a few 
days, medical review is recommended to rule out maternal bleeding disorders. Young infants who vomit moderate 
amounts of blood they have swallowed during feeding will require medical review to rule out illness. 
4.2.7  ‘Too much milk’
when an infant is not removing the milk effectively, there might be a perceived ‘oversupply’ of milk (see also 
Section 4.2.4). Some women find they initially have so much milk that it causes temporary difficulties. This is more 
common in the early days of breastfeeding because the breasts have the potential to feed more than one infant. 
But as an infant continues to feed, local autocrine control of milk production helps to balance the amount of milk 
produced with the amount the infant is taking.
Table 4.8:  Management of women with ‘too much milk’
• Provide reassurance that it is usually a temporary problem and will resolve with time
• Try temporarily feeding on one breast only at each feeding time. The infant is put back on the first breast instead of being offered 
the second breast (note: an adverse outcome of this approach could be mastitis)
• Provide symptomatic relief – cold packs, simple analgesia (paracetamol) and breast support
• Expressing a small amount of milk at the beginning or end of feeds will help to ease discomfort. It may prolong the excess 
production but it can be a more comfortable approach while the milk supply is settling down. The expressed milk can be saved  
and stored for future use (see Section 5.3)
4.2.8 ‘Too little milk’
Mothers are often concerned that they are not producing enough breast milk. Evidence suggests that 
approximately 25–35% of women reduce breastfeeding duration or level due to perceived breast milk  
insufficiency (Evidence Grade C).281-284 However, there is little evidence of inability to produce adequate milk, 
except in rare circumstances related to maternal illness. 
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Mothers can be reassured regarding the adequacy of their milk volume and quality if the infant:
• is fully breastfed – that is, receiving no other fluids or solids – and producing six to eight very wet nappies of 
pale, inoffensive-smelling urine in a 24-hour period
• has appropriate weight gain when averaged out over a 4-week period, remembering that infants often lose 
5–10% of their birth weight during the first week (see Section 3.4.5)
• is alert, with bright eyes, moist lips and good skin tone
• is reasonably content for some time between some feeds.
Reassure mothers that there is no evidence for any physiological reason why a previously breastfed infant  
would suddenly be incapable of breastfeeding and yet still be capable of bottle-feeding. If the infant has an  
illness underlying the breast refusal then breast milk is the best immunological support for the infant’s recovery.
If these conditions are not met there may be a temporary problem with the adequacy of the milk volume, which 
can compromise initiation or maintenance of breastfeeding. 
Table 4.9:  Factors that can contribute to inadequate milk volume
• Poor attachment or frequent disruption so that there is inadequate stimulation of breast milk production
• Not feeding often enough
• Use of nipple shields
• Abnormal nipples
• Maternal nicotine or other substance abuse
• Maternal under-nutrition (only in severe cases, very rare in Australia)
• Maternal illness
• Demands (such as work) which limit the mother’s time for breastfeeding
• Use of pacifiers or dummies and the use of supplementary feeds 
Sources: Dearden et al 2002285 and Powers 2001.286 
It is difficult to demonstrate low milk volume. Measurement of breast milk volume following expression is used  
to assess breastfeeding adequacy, but has not been systematically evaluated. It is possible that milk production 
during expression may be less than the infant gains from natural breastfeeding and this could concern the  
mother unnecessarily.
Management
Attention to ensuring adequate milk supply should occur across a continuum, with emphasis on prevention  
that merges with treatment strategies. low supply of breast milk is usually a temporary difficulty that only 
occasionally becomes a continuing problem requiring supplementation. 
Table 4.10:  Strategies to ensure adequate milk supply
• Check positioning and attachment
• Feed more frequently – offer the breast between the usual feeds; offer the breast as a comforter instead of a pacifier;  
wake the infant and offer an extra feed before going to bed
• Allow the infant to finish the first breast before offering the second breast
• Always feed from each breast more than once each feed
• Express milk between feeds
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It is important that health workers recognise the signs and symptoms of insufficient milk, including infant lethargy 
and/ or irritability, jaundice, infrequent stools, and scant urine production or infrequent urinating. Any failure to gain 
weight or excessive weight loss (7–10% of birth weight) over a period of 4 weeks should be assessed. In the first 
2 weeks, weight loss over 2 or more days should be investigated. Intervention is vital if an infant’s health might be 
jeopardised and should include a full assessment of lactation and a plan that preserves breastfeeding.
As well as the strategies outlined in Table 4.10, good maternal nutrition and rest should be encouraged:
• recommend a healthy, well-balanced diet
• discourage excessive exercise and weight-loss diets
• ensure adequate fluid intake by encouraging the mother to drink a glass of water every time she breastfeeds 
and when thirsty
• encourage rest and relaxation
• suggest frequent skin-to-skin contact, breast massage and nipple stimulation.
Galactogogues (substances that promote breast milk supply) were recently reviewed in an ABM protocol.287,288 
Both metoclopramide and domperidine have been used as galactogogues, and domperidone has been tested in 
a randomised trial.289,290 Recently, recombinant human prolactin has been shown to be an effective galactogogue 
in a limited open label trial.291 These drugs have not been approved for use as galactogogues in Australia. Any use 
would be ‘off label’ and medical advice should be sought. 
If the infant requires supplementation, this can best be achieved by using a supplementary nursing system 
available from the ABA or some pharmacies. Such a system consists of a plastic container of expressed breast 
milk or formula hung around the mother’s neck. A fine tube leading from it is taped to the mother’s breast near  
the nipple, and as the infant sucks on the breast he or she gets milk from the breast and expressed milk or 
formula from the supplementary nursing system. This helps to ensure that the infant receives adequate milk 
intake, while stimulating breast milk supply. Mothers using a supplementary nursing system when discharged 
from hospital need specific follow-up and referral to a health professional. Careful washing and drying of the 
system is essential.
These strategies should only be implemented with the support of an appropriate health professional. It should  
be acknowledged that these conditions and their management may be stressful and upsetting to some mothers, 
and support and counselling should be available. 
4.2.9 Postnatal depression and other mental health disorders 
Mood changes are common during and after pregnancy, occurring in up to 85% of women in the first week 
after the birth and peaking on the third to fifth day.292 These mood changes vary from tearfulness to elation and 
irritability or increased sensitivity. Mood changes beyond this time may suggest more significant mental health 
disorders, including depression, anxiety and psychosis.293 
Postnatal depression (Edinburgh Postnatal Depression Scale [EPDS] ≥ 12) affects approximately 10–15% of 
women within 12 months of delivery (Evidence Grade B), and appears to occur in all cultural groups.294-296  
Many epidemiological studies have documented the prevalence of postnatal depression around the world.297 
A review of 59 studies showed that the mean prevalence of postnatal depression was 13%, with onset mostly 
within the first 3 months after the birth.298 More recent studies have concluded that 7% of women experienced  
a major depressive episode within 3 months of the birth and, when cases of minor depression were included,  
the 3-month period prevalence rate was 19%.299
Adverse effects associated with postnatal mental health disorders
Breastfeeding initiation and duration
Postnatal mental health disorders may interfere with the mother–infant relationship and make breastfeeding 
difficult to establish. Studies in multiple countries have confirmed the relationship between postnatal depression 
and early discontinuation of breastfeeding. An Australian longitudinal study (n=1,745) found that postnatal 
depression was significantly negatively associated with breastfeeding duration, and that women who experience 
postnatal depression have a greater risk of stopping breastfeeding than women who do not.300 The same 
association was seen in studies in the Uk, Canada and the US.301-303 
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The literature review also found evidence suggesting that postnatal depression is associated with a shorter 
breastfeeding duration (Evidence Grade C)153,300,304,305 and with psychological attachment difficulties, behavioural 
abnormalities and growth disturbance in the infant because of breastfeeding difficulties.153,300,304,305 
Growth faltering in infants
Several studies, particularly in developing countries, have shown that postnatal depression can influence infant 
growth. An analysis of the relationship between postnatal depression and growth faltering305 noted that – in addition 
to the confounding effects of poverty, parental education and birth weight – the effects of depression such as 
tiredness, worthlessness and psychomotor slowing can affect the mother’s ability to provide proper care, and  
may interfere with infant growth. It is important to note that the effects upon growth are not long-term.152,306 
Risk factors for postnatal depression 
There is considerable variation in the risk factors reported for developing postnatal depression in different 
countries around the world. A meta-analysis of 44 studies found that ‘prenatal depression’, ‘child care stress’, 
‘life stress’, ‘social support’, ‘prenatal anxiety’, ‘maternity blues’, ‘marital dissatisfaction’, and ‘history of previous 
depression’ are predictor variables of postnatal depression.307 Several other meta-analyses have found that factors 
with moderate to strong association with postnatal depression include ‘depression and anxiety during pregnancy’, 
‘postpartum blues’, ‘previous history of depression’, ‘stressful life events’, ‘a poor marital relationship’, and ‘poor 
social support’.308-311 Other risk factors such as ‘low socioeconomic status’, ‘obstetric factors’, and ‘difficult infant 
temperament’ were less strongly related to postpartum depression.308,311 
Identifying postnatal depression
Depression is characterised by desolation, sadness, anxiety, fears, irrational thoughts, feelings of inadequacy, loss 
of libido, tiredness, and dependency.312 Epidemiological studies usually define postnatal depression as beginning 
within 12 weeks of birth.313,314 The onset of postnatal depression is usually within the first 4 weeks after the 
birth.315 In addition, a major depressive episode should be defined as occurring for 2 weeks or longer during which 
a woman has either depressed mood or feeling of inadequacy or pleasure in activities which are different from 
normal functioning.295 As well, the presence of four or more additional symptoms such as significant weight loss 
when not dieting, weight gain, change in appetite, insomnia, hypersomnia, psychomotor agitation, and retardation 
almost every day is required for a diagnosis.295 
Screening for postnatal depression most commonly uses the EPDS,316 which is the only validated screening tool. 
The EPDS is not diagnostic, and is not appropriate for screening for the more severe perinatal mental health 
disorders (e.g. postpartum psychosis), nor does it adequately screen for anxiety disorders. The use of the EPDS  
is described in clinical practice guidelines on assessing and treating depression and related disorders in the 
perinatal period.317
Table 4.11:  Recognising postnatal depression 
• The preferred method for identifying women with symptoms of postnatal depression is the systematic use of a validated screening 
tool, such as the EPDS, at postnatal follow-up (see Appendix K)
• Ask mothers if they feel down or anxious – many women with postnatal depression report anxiety as a primary symptom (e.g. 
excessive worrying about their own or their infant’s health) rather than depressed mood 
• Ask mothers about disordered sleeping, either inability to sleep despite being exhausted and their child sleeping, or excessive 
sleeping and inability to get out of bed
• Ask mothers if they are losing or gaining weight or have a poor appetite – many women with postnatal depression report a poor 
appetite, but eat because they need to keep their strength up or for breastfeeding, and may gain weight
Source: Chaudron et al 2008.318
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Safety 
Very severe mental health disorders can threaten the safety of both mother and infant.293 It is important to 
distinguish the woman with postnatal depression whose intrusive thoughts or fears of harming the infant are 
incongruent with her wish to keep her infant safe, from the woman with postpartum psychosis who is delusional. 
Mothers who experience intrusive thoughts do not wish to harm their children and may avoid the topics of their 
fears (e.g. a mother is afraid her infant will drown and therefore always has her partner bathe the infant). A woman 
who is delusional may have thoughts of harming her infant to ‘save the infant from the devil or a life of torment’.
Delusional mothers (e.g. in postpartum psychosis) are at great risk of harming their infants or themselves and 
must be immediately evaluated by a psychiatrist.
Table 4.12:  Assessing safety of the infant
• Ask mothers directly but in an open, non-threatening manner about any intrusive thoughts or fears of harming their children –  
e.g. ‘Many new mothers feel anxious about their new baby. They may have thoughts that are unusual or frighten them, such as 
fears that they may harm their baby. Does this ever happen to you?’
• Ask mothers if they have concerns or questions about adapting to a new infant
• Consider the mother’s interactions with the infant, including the responsiveness of mother and infant
Source: Chaudron et al 2008.318
Managing postnatal depression and other mental health disorders
Due to the risks associated with untreated postnatal depression, the ABM strongly recommends treatment.318 
women with severe postnatal depression and other mental health disorders should be referred for expert psychiatric 
care. Some women will need hospitalisation, with others requiring intensive outpatient treatment and support.293 
There is evidence that counselling, psychotherapy and support can have a beneficial effect on postnatal 
depression.292,319 Pharmacotherapy is commonly used for treating postnatal depression. The evidence is based 
principally on case studies and open trials, with only modest evidence from randomised trials.292,297,320-323 There is, 
however, a strong body of opinion about the benefits of antidepressants, particularly selective serotonin reuptake 
inhibitors (SSRIs), for treating postnatal depression.292 
The use of pharmacotherapy needs to be weighed against potential risks to the breastfeeding infant. A limited 
number of studies have assessed levels of antidepressant medications in breast milk.297,324,325 Current evidence 
suggests that paroxetine, sertraline and nortriptyline are unlikely to be excreted in the breast milk at high levels. 
Fluoxetine and citalopram should be used cautiously because of higher levels of excretion into breast milk in 
some individuals. It is not clear if exposure to these medications early in life can have long-term neurocognitive 
effects. The mood-stabilising salt lithium has generally been considered contraindicated for mothers who are 
breastfeeding because of concerns that the newborn infant’s kidneys will not clear the salt and are especially 
vulnerable to toxic effects. A recent study documented low lithium levels in a group of breastfed infants of 
mothers taking lithium, so it may be considered in some circumstances.326
Despite these known and potential risks, it is worthwhile encouraging mothers with postnatal depression to 
breastfeed. In addition to the nutritional benefits of breastfeeding, successful breastfeeding can enhance bonding 
and increase maternal self-esteem. Mothers treated for postnatal depression and other mental health disorders 
will, however, need extra help and support to initiate and maintain breastfeeding, because of the challenges of 
developing an attachment to the infant, and, if receiving SSRIs, because these medications have the potential to 
inhibit milk secretion.327 
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4.3 Infant factors affecting breastfeeding
The quality of evidence related to management of breastfeeding problems is sometimes poor. The information in 
the following section is often based on good clinical practice.
4.3.1 Breast refusal
Breast refusal is sometimes stated as a reason for ceasing breastfeeding – numerous causes have been 
postulated, but often no cause can be found. There is no accepted definition of breast refusal, and no literature 
that informs management of this problem. Possible infant-related causes of breast refusal include infectious 
illness (e.g. respiratory illness causing a blocked nose and/ or ear infection, or thrush) and distraction while 
feeding. Possible mother-related causes include a change in perfume or talcum powder, mastitis (which may  
lead to salty-tasting milk), an unwell mother (with decreased milk supply), postnatal depression, medication 
altering the taste of milk and hormonal changes (including around ovulation, menstruation and pregnancy),  
which may affect both the taste and the supply of milk.
Table 4.13:  Management strategies for breast refusal
• Reassurance  –  encouraging mothers to relax and not to perceive breast refusal as a personal rejection. They need to know this is 
usually a temporary situation. Support from their health professional or ABA counsellor is extremely important
• Stopping the feed when the infant cries and refuses the breast
• Feeding the infant when he or she is drowsy, either when just waking up or just going to sleep
• Encouraging the infant to suck on a clean finger and then slipping the nipple into his or her mouth
• Calming the infant by singing, rocking or massaging the infant before feeding
• Trying alternative feeding positions
• Expressing milk into the infant’s mouth
• Expressing milk and feeding the infant with a cup or bottle
• Dealing with any underlying causes of an unwell infant
4.3.2 The crying infant 
Parents of one in five Australian infants report concerns with crying and fussing, and many will seek medical 
advice, despite the fact that crying is a part of normal infant development. The median crying time at age 6 weeks 
is almost 3 hours per day, and crying is most common in the afternoon and evening.328-331 Despite the fact that 
disease is diagnosed in less than 5% of such infants, they are at risk of medicalisation of their behaviour, and  
of diagnosis of a range of disorders, including colic (unsettled infant), ‘silent reflux’ and lactose intolerance.332  
They are also at risk of early cessation of breastfeeding.329 
Changes in diets and restrictions on individual foods have had very limited success in treating colic. Research into 
this common area of concern continues, but at this point no specific dietary recommendations for treating colic 
can be made. 
Advice for health workers
• Ensure that any dietary modification or pharmacological intervention for managing excessive crying 
is safe and does not result in nutritional deficiencies. 
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Assessment
when confronted with infants who are crying excessively, health workers should exclude simple environmental 
and local stimuli such as being too hot, too cold or suffering from a rash such as chemical dermatitis. Excessive 
hunger due to inadequate milk is rare. Growth and development should be assessed. Crying and fussing  
infants who need additional assessment include those who have associated fever, vomiting, offensive urine,  
ear discharge, failure to gain weight, failure to achieve normal developmental progression or abnormalities of  
head growth and those who have obvious bruising.330,332 It is important to explore potential parental factors such 
as parental depression and anxiety, which are risk factors for reporting excessive infant crying.333,334 
Education and support
For many parents, an explanation of the natural history of infant crying and fussiness, plus a demonstration of 
normal growth and development, will allay their anxieties and enable them to deal positively with their infant. 
Some parents will need ongoing education and help to cope with their infant’s crying.329 
Interventions
wide-ranging advice is offered to parents about how they might intervene and reduce excessive infant crying. 
Most of this advice, including that related to changing milks, reducing or increasing stimulation, massage and 
manipulation, is not supported by evidence from randomised controlled trials.335 Mothers should be advised not  
to switch from breastfeeding to formula, as may be encouraged by well-intentioned friends and family members.
4.3.3 Regurgitation and gastro-oesophageal reflux 
Gastro-oesophageal reflux (GOR) is the regurgitation of stomach contents to the oesophagus, mouth, or externally, 
and is recognised by regurgitant vomiting or spilling of feeds. It is common in infancy with more than half of 
children reported to have GOR at 3–6 months of age.32,336,337 In the majority of infants, GOR spontaneously 
resolves by 12 months of age. limited data suggest that breastfeeding neither causes nor protects against 
GOR, although fully breastfed infants tend to regurgitate less frequently than those who are formula or partially 
breastfed.32,336,338 
Assessment of gastro-oesophageal reflux
In assessing an infant with GOR, it is essential to consider other causes of vomiting including systemic and 
enteric infections, intestinal obstructions including pyloric stenosis, metabolic disease and neurological disorders. 
Regurgitant vomiting is the main symptom of GOR. A range of other symptoms is ascribed to GOR, but it is 
not always possible to confirm the relationship between GOR and the particular symptoms. For most infants 
there is no association between GOR and disease.32,336 A small group of infants will develop complications of 
GOR including gastroesophageal reflux disease (GORD), poor weight gain and growth, respiratory disease or 
oesophagitis. Clinical history of regurgitant vomiting plus poor growth or haematemesis (vomiting blood), apnoea 
or respiratory symptoms, anaemia, or abnormal posturing, warrant a careful medical review and sometimes more 
detailed investigation.339 
Infants with irritability and feeding refusal are more difficult to assess for GOR. An Australian study of infants aged 
0.5–8.2 months who presented with persistent fussiness found no association between the number of episodes 
of acid reflux or the total period of acid exposure of the oesophagus and GOR.340 The study also found no association 
between back-arching and acid reflux and concluded that, in the absence of frequent vomiting, GOR is unlikely to 
account for fussiness in infancy.
Management of gastro-oesophageal reflux
Although GOR is sometimes distressing for parents, and about 20% will seek medical advice, it is important to 
emphasise the generally benign nature and course of this condition, with its tendency to spontaneously resolve 
by 12 months of age. Therapeutic intervention is usually reserved for infants who have complications of GOR. 
Specialised assessment and investigation may be required to clarify the presence and extent of complications. 
For complicated GOR, treatment typically employs a series of interventions, ranging from modification of feeding 
patterns to surgery.339 
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Change in feeding pattern
Initial treatments are likely to be modification of volume or duration of feeds, and changes in posture, although 
there is minimal evidence to support changing feed volume341 and some evidence that even small intragastric 
volume change may induce gastro-oesophageal sphincter relaxation in some infants.342 There is no evidence to 
suggest that stopping breastfeeding is beneficial for GOR.
Feed thickening
Thickening of feeds (using a range of thickening agents) has some benefit in decreasing the amount regurgitated, 
but is not effective in decreasing the number of episodes of GOR or acid exposure, and thus has no real place in 
the management of complicated GOR.343 In addition, feed thickeners cannot be used in breastfeeding. Some have 
also been shown to have adverse side effects, including delaying gastric emptying and increasing GOR.344
Posture
GOR is decreased in infants in the prone position compared with the supine position, and in the head elevated 
position compared with the flat position.339,345-348 Recently the supine position at an elevation of 40 degrees was 
shown to be beneficial in an open trial.339 However, the prone position is associated with increased risks of SIDS 
and should not be used for sleeping infants.339,349 
Medication
Prokinetic agents which increase lower oesophageal sphincter pressure or enhance gastric emptying have been 
used to treat GOR in children, although there are only limited data supporting efficacy, there are associated 
complications, and an expert group recently concluded that there is no justification for their routine use.339,350,351
Proton pump inhibitors (PPIs) are widely prescribed for presumed symptoms of GOR. They effectively decrease 
acid production, and with this volume of gastric secretions may potentially decrease refluxate volume, but they 
decrease GOR symptoms only as often as a placebo.352 PPIs increase the risks of a number of complications, 
including community-acquired pneumonia and enteric infections and should only be used for extended periods 
where oesophagitis has been confirmed.339,352 Other acid modifying agents are not particularly useful for 
managing oesophagitis.339 The H2 receptor antagonists (cimetidine and ranitidine) are not as effective as the  
PPIs because of rapid development of tolerance to their effect, and antacid suspensions do not affect gastric  
pH and can lead to excess ingestion of aluminium.
Surgery
Infants with persistent GOR with serious complications, despite medical therapy, should be considered for 
anti-reflux surgery. It is important to note that anti-reflux surgery can be lifesaving, but carries risks of significant 
complications.339
4.3.4 Eosinophilic oesophagitis
There is an increasingly recognised group of infants who have some evidence of allergic disease or eosinophilic 
oesophagitis, sometimes in association with GOR. These children are often clinically indistinguishable from 
infants and children with reflux oesophagitis, and will need detailed assessment including endoscopic biopsy for 
diagnosis. There is a need for more evidence on the management of these infants. If they are formula fed, they 
may benefit from antigen elimination by switching from a standard formula to an amino acid-based (elemental) 
formula, under medical and dietetic supervision.
4.3.5 Physiological jaundice 
Jaundice in the first week of life occurs in 60% of healthy newborn infants and 80% of preterm infants, reflecting an 
imbalance between bilirubin production from breakdown of red blood cells and clearance of bilirubin by conjugation 
with glucuronic acid in the liver and secretion as a water-soluble glucuronide.355 Factors promoting jaundice in the 
newborn include increased red blood cell turnover, impaired conjugation and increased enterohepatic circulation 
associated with slow intestinal transit. The jaundice typically develops between the second and fourth day of life,  
and is cleared by about a week, or slightly longer in preterm infants. Delay in clearance of meconium delays clearance 
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of bilirubin.356 The ABM recommends early, frequent breastfeeding to enhance clearance of bilirubin.357
while physiological jaundice is benign it is important to recognise pathological forms of jaundice – severe 
unconjugated hyperbilirubinaemia, because of its potential to cause brain damage, and conjugated hyper-
bilirubinaemia, because of its association with chronic liver disease. All newborn infants who are jaundiced in 
the first 24 hours of life, who are deeply jaundiced, or who are jaundiced beyond 2 weeks of age should have 
total and conjugated levels of bilirubin estimated and attempts made to determine the cause of the pathological 
jaundice.358 If serum levels of unconjugated bilirubin are significantly elevated, phototherapy may be used to 
enhance elimination of bilirubin. Breastfeeding should be maintained during phototherapy, with the infant removed 
from the phototherapy unit for feeding.359 The AAP graded the quality of evidence C (benefits exceed harms) 
for this recommendation.360 If additional fluids are required, breast milk is the fluid of choice.358 The Uk National 
Institute for Health and Clinical Excellence (NICE) has developed detailed clinical guidelines for the management 
of neonatal jaundice.361 
4.3.6 Breast milk jaundice 
As many as a third of otherwise healthy, breastfed infants will develop jaundice in the first 3 weeks of life, often 
after the first week, with persistent unconjugated hyperbilirubinaemia.362 The cause of breast milk jaundice is 
not well understood, but is distinct from inadequate fluid intake. Before breast milk jaundice is diagnosed, it is 
important to ensure that the infant has adequate fluid intake and to rule out haemolytic disease, hypothyroidism, 
galactosaemia and intestinal obstruction. If levels of unconjugated bilirubin remain very high, disorders of bilirubin 
conjugation need to be considered.
Breast milk jaundice is a benign disorder, and has not been associated with kernicterus (bilirubin-induced brain 
dysfunction). Once a diagnosis of breast milk jaundice is established, no further investigation or treatment is 
required. Most infants will be clear of jaundice by 12 weeks of age.362
4.3.7 Ankyloglossia (tongue-tie) 
Ankyloglossia or ‘tongue-tie’ is a developmental variant in which the tongue has limited mobility within the 
mouth due to a thickened or shortened lingual frenulum. There is limited evidence that ‘tongue-tie’ occurs in 
approximately 4–10% of healthy newborn infants (Evidence Grade D).363,364 
Opinion differs regarding the effects of tongue-tie upon breastfeeding, compounded by inconsistency in definition 
of the anomaly.364 There is limited evidence (Evidence Grade D) to suggest that infants with ‘tongue-tie’ more 
commonly experience breastfeeding difficulties.363,365
The presence of an abnormal lingual frenulum does not preclude successful breastfeeding, although additional 
support and counselling of the mother may be required.363,365,366 while surgical management of tongue-tie has 
been tried (frenulotomy, frenectomy or frenuloplasty), further controlled trials are required.
4.3.8 Oropharyngeal dysphagia
The normal development of sucking and swallowing behaviour involves the progressive coordination of breathing, 
sucking and swallowing so that by 36 weeks gestation these activities are well coordinated. Much of the 
behaviour that facilitates infant feeding is reflex, including the rooting reflex (involuntary turning of the head 
towards the breast when the cheek is stroked), the suck-swallow reflex (in response to stimuli in the mouth) and 
the gag reflex (in newborn infants, stimulation of the anterior three-quarters of the tongue results in pharyngeal 
constriction and elevation).367 A small number of infants are believed to be especially sensitive to oral stimulation, 
with induction of reflex responses, including tongue protrusion.367 There are no well-established therapeutic 
approaches to these children, but in general, patient attempts at establishing breastfeeding will be rewarded as 
the neurological components of sucking and swallowing mature.
BREASTFEEDING – COMMON PROBlEMS AND THEIR MANAGEMENT
National Health and Medical Research Council
53
5. Expressing and storing breast milk
Key points
• Expressing breast milk can assist with some breastfeeding problems and allows 
continuation of breastfeeding if mother and infant are temporarily separated.
• Expressed breast milk can be safely stored in the refrigerator or freezer for limited 
periods of time.
5.1 Expressing breast milk 
Almost all breastfeeding mothers in Australia express breast milk at some time before their infant is 6 months 
old. An online survey of Australian mothers who were members of the ABA found that 98% of respondents 
(n=903) had expressed breast milk.368 In the US, the National Infant Feeding Practices Study found that 92% of 
breastfeeding women had expressed breast milk at some time.369 In the Perth Infant Feeding Study, at 1 month 
76% of mothers had expressed breast milk, increasing to 84% at 5 months.370 Mothers who expressed breast milk 
were more likely to breastfeed to 6 months (any breastfeeding), but expressing breast milk is not an essential 
component of successful breastfeeding. 
Teaching mothers how to express and the appropriate use of expressed breast milk may be a means of helping 
mothers achieve 6 months of predominant breastfeeding while giving more lifestyle options. 
Measurement of breast milk quantity obtained by expression is not an appropriate way of measuring the 
adequacy of breastfeeding because of the variation in individual feeds. No published studies in English have 
evaluated assessment of breastfeeding in this way, but there are a number of theoretical difficulties associated 
with this procedure:
• mothers not familiar with expression may have difficulty with the procedure
• there is no evidence that measuring one or two breast milk expressions is useful in assessing breast milk adequacy
• it is beneficial to the infant for breastfeeding to continue.
Assessment of overall infant growth is the most appropriate way to assess breastfeeding adequacy.
5.1.1 Indications for mothers to express breast milk
In the Perth Infant Feeding Study, the most common reason for expressing breast milk was to manage  
difficulties in breastfeeding, usually due to distended breasts or mastitis.370,371 
Other reasons given by mothers include:
• the infant is sick or preterm
• mother and infant are or will be temporarily separated
• the mother is returning to paid work
• the milk supply needs to be increased
• the mother’s breasts are uncomfortably full.
In the US, most descriptive papers report mothers expressing breast milk when returning to paid work.  
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The requirements for collecting breast milk for sick or preterm infants in hospital are more stringent than  
those applying to collecting milk for healthy infants at home. Midwives, lactation consultants, early childhood 
nurses and ABA counsellors are available to provide advice about expressing.
There are three methods of expressing – hand expressing, hand pump or electric pump. The mother’s choice 
will depend on her reason for expressing, cost, duration of expression and her personal preference. A Cochrane 
review demonstrated that, overall, electric or foot operated pumps are more efficient than hand expression.372 
The ABM protocol for expression and storage of breast milk states:373 
women should wash their hands with soap and water, or a waterless hand cleanser if their hands don’t appear 
dirty, before milk expression. Unclean hands may transmit viruses and bacteria, some of which can cause illness. 
Studies show that human milk containing fewer bacteria at the time of expression develops less bacterial growth 
during storage and has higher protein levels compared to milk that has an abundance of bacteria. As long as the 
appropriate steps are taken for hand cleansing and cleaning of pump parts as per the pump manufacturer, there 
does not seem to be a difference in milk contamination with pumping versus manual expression.
Table 5.1:  General principles for expressing breast milk by any method
• Express in a comfortable, private place
• Disable the telephone
• Have a glass of water nearby
• Have all expressing equipment ready
• Relax! Music may help
5.1.2 Hand expression
Every mother should be shown how to hand express her milk, regardless of whether she chooses other methods 
to use in the longer term.217 This method has many advantages – it is convenient and the skin-to-skin contact 
stimulates milk production. Many women find that hand expressing becomes easier with practice. 
Table 5.2:  Steps for expressing breast milk by hand
• Wash hands with soap and warm water (cold hands can cause the process to take longer than warm hands)
• Hands must be thoroughly dried with a clean towel, single-use towel or hand dryer374
• Gently massage the breast – start from the top of the breast and stroke towards the nipple, massage the underside too and repeat 
several times to ensure that the whole breast is massaged
• Hold a clean plastic dish under the breast to collect the milk – this may be difficult for some mothers to manage when they are 
learning and, instead, a wide bowl can be held between the legs or placed on a low table, leaving both hands free, a towel may be 
needed to catch any spills
• Place thumb and finger diagonally opposite each other on the edge of the areola
• Gently press inward towards the centre of the breast, squeezing the finger and thumb together
• Repeat with a rhythmic rolling movement, feeling for the milk sinuses – the fingers should not slide over or pinch the skin
• Once the milk flow has stopped, move the fingers around the nipple and press again – this helps express more milk and empty all 
sectors of the breast
• Repeat the process on the other breast
• If more milk is required, the mother can change from breast to breast until she has the amount of milk needed or she can wait and 
try again later
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• Pour the collected milk into a storage container and put it in the refrigerator (see Section 5.3)
5.1.3 Hand pumps
Hand pumps are portable and relatively inexpensive. Many types are available and should be used according to the 
manufacturers’ instructions. 
Table 5.3:  Steps for expressing breast milk using a hand pump
• Wash hands with soap and warm water
• Have a clean, sterilised pump ready
• Gently massage the breast – start from the top of the breast and stroke towards the nipple, massage the underside too and repeat 
several times to ensure that the whole breast is massaged
• Place the flat rim of the breast cup on the breast, centring the nipple
• Gently work the pump with a smooth action, pulling the piston and releasing the suction rhythmically  –  by releasing the suction, 
the blood circulation to the areola and the nipple will be maintained
• Continue working the pump until the breast is soft and about half the required amount of milk has been expressed
• Change to the other breast and repeat the process, starting with the gentle massage
• If more milk is required the mother can change from breast to breast until she has the amount needed or she can wait and try  
again later
• Pour the collected milk into a storage container and put it in the refrigerator (see Section 5.3)
5.1.4 Electric pumps
Electric breast pumps may be preferable for longer-term use. Electric breast pumps can be purchased or hired 
from many pharmacies or from the ABA.
Table 5.4:  Steps for expressing breast milk using an electric pump
• Wash hands with soap and warm water
• Have the sterilised pump equipment ready
• Gently massage the breast – start from the top of the breast and stroke towards the nipple, massage the underside too and repeat 
several times to ensure that the whole breast is massaged
• Hand expressing for a few minutes before and after pumping can optimise milk output
• Place the breast cup on the areola, centring on the nipple
• Ensure that the flange is the correct size – women with larger nipples may need a larger flange
• Turn the suction strength to low, start the pump, and relax
• Gradually increase the suction strength – as long as there is no discomfort. The strength should not be increased above the 
recommended level for the type of pump being used. High levels of suction do not increase milk production
• Continue until the breast is soft and about half the required amount of milk is collected
• Change the cup to the other breast, turning the suction to low, and repeat the process, beginning with the gentle breast massage
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• If more milk is required, the mother can change from breast to breast until she has the required amount or she can wait and try 
again later
• Pumping both breasts at the same time (double pumping) may increase milk yield and saves time
• Pour the collected milk into a storage container and put it in the refrigerator (see Section 5.3)
5.2 Feeding with expressed breast milk 
Expressed breast milk can be fed to an infant by bottle, cup or spoon. whether a bottle, a cup or a spoon is used, 
the same procedures for sterilisation and storage apply (see Section 8.3.3).
Health workers should advise against top-up feeding (i.e. adding infant formula to expressed breast milk) when 
mothers perceive that their infant is not getting enough breast milk.
5.3 Storage of expressed breast milk 
As for collection, the requirements for storing breast milk are more stringent for sick or pre-term infants in hospital 
than for healthy infants at home. The literature review identified evidence suggesting that the maximum storage 
time of breast milk under clean conditions in a refrigerator at 0–4°C is 96 hours (Evidence Grade C).375 Note that 
breast milk storage guidelines vary.
5.3.1 Storing breast milk in hospital
Storage of breast milk in hospital is out of scope for these guidelines – reference should be made to specific 
guidelines available for hospital milk banks.
5.3.2 Storing breast milk at home
The ABM has recently updated its protocol for storing breast milk for home use.373 The safety measures for storing 
breast milk outlined in these guidelines are consistent with the recent ABM protocol. Breast milk can be stored in 
glass or plastic containers, including sealable plastic bags. Freshly expressed milk that is being refrigerated or frozen 
should be stored in a new container rather than added to previously refrigerated or frozen milk.376
Table 5.5:  Guide to storing expressed breast milk at home
• Wash hands thoroughly with soap and water – hands must be thoroughly dried with a clean towel, single use towel or hand dryer 
• Refrigerate or freeze milk after expressing
• Use fresh milk whenever possible
• Freeze milk that will not be used within 2 days
• Date the container at the time of collection and use the oldest milk first
Sources: WHO374 and Barger 1987.377
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Table 5.6:  Length of time breast milk can be stored 
Breast milk status
Storage at room 
temperature  
(26°C or lower)
Storage in 
refrigerator 
(5°C or lower) Storage in freezer
Freshly expressed into 
sterile container
6–8 hours
If refrigeration is 
available store  
milk there
No more than  
72 hours
Store at back, 
where it is coldest 
2 weeks in freezer compartment inside 
refrigerator (–15°C) 
3 months in freezer section of refrigerator with 
separate door (–18°C)
6–12 months in deep freeze (–20°C)*
Previously frozen (thawed) 4 hours or less – that is, 
the next feeding 
24 hours Do not refreeze 
Thawed outside refrigerator 
in warm water 
For completion of 
feeding 
4 hours or until 
next feeding 
Do not refreeze 
Infant has begun feeding Only for completion  
of feeding
Discard after feed
Discard Discard 
* Chest or upright manual defrost deep freezer that is opened infrequently and maintains ideal temperature
Sources: Lawrence & Lawrence 2005,26 ABM 2004,373 Slutzah et al 2010,375 NZ Ministry of Health.376 
Table 5.7:  Transporting breast milk
• Transport breast milk in an insulated container – an Esky with a freezer brick
• If some milk has thawed it should be used within 4 hours – do not refreeze it
• Place the labelled milk in the refrigerator (or in the freezer if it is still frozen) immediately upon arrival
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6. Breastfeeding in specific situations 
Key points
• In Australia there are very few situations in which breastfeeding is absolutely 
contraindicated, although temporary avoidance of breastfeeding may be needed  
while certain conditions are treated.
• Breastfeeding women should be encouraged to avoid smoking, passive smoking, 
alcohol and illicit drugs.
• Health workers need to be informed and positive when advising parents about 
combining breastfeeding and paid work.
• In emergency situations, breastfeeding women need nutritional support and  
supplies of clean water to enable continued breastfeeding.
6.1 Absolute and relative contraindications for breastfeeding
Recent reviews have identified some maternal conditions in which breastfeeding is contraindicated and other 
conditions which need to be considered on a case-by-case basis.217,378 
Infants with severe anatomical abnormalities and genetic abnormalities should be treated on a case-by-case basis. 
Note that some infant conditions are beyond the scope of these guidelines.
• Inborn errors of metabolism – these disorders have been included to provide examples of how infants with 
special needs require specialist paediatric advice. The Australasian Society for Inborn Errors of Metabolism 
(ASIEMM) has handbooks for the treatment of many inborn errors of metabolism.379 
• Low birth weight (<2,500 g) – these infants have relatively higher requirements for nutrients (e.g. protein, 
calcium, phosphorus, zinc) and may need breast milk that has been fortified. Feeding infants of low or very 
low birth weight with breast milk reduces the incidence of infection, including septicaemia, meningitis and 
necrotising enterocolitis.380 Expressed breast milk reduces the incidence of necrotising enterocolitis in  
neonatal intensive care units.107,381,382
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Table 6.1:  Infant conditions and breastfeeding 
Condition Comments
Infants conditions in which breast milk is not appropriate and special formula is required
Galactosaemia Galactose-free formula
Maple syrup urine disease Formula free of leucine, isoleucine and valine
Phenylketonuria (PKU) Phenylalanine-free formula (some breastfeeding is possible with careful monitoring)
Infants conditions in which breast milk remains the best feeding option
Very low birth weight (<1,500 g) Formula may be required in addition to breast milk for a limited period
Preterm birth (<32 weeks) Formula may be required in addition to breast milk for a limited period
Risk of hypoglycaemia
Impaired metabolic adaptation or increased glucose demand may occur in infants who 
are unwell, preterm, small for gestational age, experience significant intrapartum 
hypoxic/ ischaemic stress, or whose mothers have diabetes 
Formula may be required in addition to breast milk for a limited period
Table 6.2:  Maternal conditions and breastfeeding
Condition Comments
Maternal conditions that may justify permanent avoidance of breastfeeding
Human immunodeficiency virus (HIV) Avoid breastfeeding if replacement feeding is acceptable, feasible, affordable, 
sustainable and safe
Maternal conditions that may justify temporary avoidance of breastfeeding
Severe illness (e.g. sepsis) Mother may be unable to care for her infant
Herpes simplex virus type 1 (HSV-1) Direct contact between lesions on the mother’s breasts and the infant’s mouth should 
be avoided until all active lesions have resolved
Recently acquired syphilis Mother-to-infant contact and breastfeeding can begin after 24 hours of therapy, 
provided there are no lesions around the breasts or nipples
Maternal medication Sedating psychotherapeutic drugs, antiepileptic drugs and opioids and their 
combinations may cause side effects (e.g. drowsiness, respiratory depression) and are 
better avoided if a safer alternative is available
Radioactive iodine-131 is better avoided given that safer alternatives are available
Excessive use of topical iodine or iodophors (e.g. povidone-iodine), especially on 
open wounds or mucous membranes, may result in thyroid suppression or electrolyte 
abnormalities in the breastfed infant and medical advice is required
Cytotoxic chemotherapy requires that a mother stops breastfeeding during therapy
Maternal conditions during which breastfeeding can continue
Hepatitis B Infants should be given hepatitis B vaccine, within the first 24 hours or as soon as 
possible thereafter
Hepatitis C There is no association between transmission of hepatitis C and mode of infant 
feeding (see Section 6.1.2)
Inactive tuberculosis Breast milk does not contain tubercle bacilli, so women with inactive tuberculosis  
may breastfeed, however breastfeeding is contraindicated in some circumstances 
(see Section 6.1.1)
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Condition Comments
Maternal conditions that may justify permanent avoidance of breastfeeding
Substance use Maternal use of nicotine, alcohol, ecstasy, amphetamines, cocaine and related 
stimulants, has been demonstrated to have harmful effects on breastfed infants  
(see Sections 6.2.1 and 6.2.3)
As alcohol (see Section 6.2.2), opioids, benzodiazepines and cannabis can cause 
sedation in both the mother and the infant, mothers should be encouraged not to  
use these substances, and given opportunities and support to abstain
Inflammatory conditions of the breast Continuing breastfeeding is not harmful to the infant and is important for the 
resolution of mastitis and breast abscess (see Section 4.2.5)
6.1.1 Absolute contraindications to breastfeeding 
In a limited number of situations breastfeeding is absolutely contraindicated.
HIV infection
In Australia, women who are HIV positive are advised not to breastfeed. Transmission of HIV through breastfeeding 
is well documented. The US Centers for Disease Control and Prevention (CDC)383 and AAP384 advise women with 
HIV infection not to breastfeed. 
Advice for health workers
• At present, breastfeeding is contraindicated when a mother is known to be HIV positive (specialist 
advice is needed for each individual case).
Active tuberculosis 
Tuberculosis remains a public health problem in Australia, particularly in the overseas-born population. The National 
Notifiable Diseases Surveillance System received 1,135 tuberculosis notifications in 2007, of which 1,086 were 
new cases and 49 were relapsed cases.385 The incidence of tuberculosis in Australia in 2007 was 5.4 cases per 
100,000 people, similar to rates since 1986. In 2007, 86.4% of cases occurred in the overseas-born population.385 
Active pulmonary tuberculosis that has not yet been treated is a contraindication to breastfeeding. Any close 
contact with the infant, including breastfeeding, is not permitted, to prevent respiratory transmission (regardless 
of mode of infant feeding) until the mother has finished 2 weeks of treatment. The infant is usually prescribed 
prophylactic treatment. lactation is initiated and maintained by expressing breast milk until contact is approved. 
Breast milk does not contain tubercle bacilli, so women with inactive tuberculosis may breastfeed.386-389 Once 
treatment has been established and the mother has a negative sputum culture, expressed breast milk can 
be given safely to the infant, the only contraindication being when the mother has an active breast lesion or 
tuberculosis mastitis. In this case, breast milk cannot be fed to the infant until the lesion is healed or the mastitis 
is eliminated.386,387 
First line antituberculosis drugs are thought to be compatible with breastfeeding by paediatric groups such as the 
AAP390,391 and also by respiratory organisations.392,393 
Mother and infant should be managed according to national tuberculosis guidelines. 
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Breast cancer treatment
In Australia, 700 women under 40 years of age are diagnosed annually with breast cancer, which is about 6% of 
the total number of women diagnosed annually.394 
Breast cancer detected during pregnancy is a contraindication to breastfeeding if the mother is having 
chemotherapy. If a mother is not undergoing chemotherapy, continuation of breastfeeding should be evaluated on 
an individual basis. Appropriate medical specialist advice should be sought.
Syphilis lesions of the breast or nipples
In 2009, 2,835 cases of syphilis were notified in Australia.395 Most cases occur through male-to-male sexual 
transmission and syphilis remains uncommon in women of reproductive age. There is a routine screening and 
treatment program for syphilis in pregnant women in Australia.395
In recently acquired maternal syphilis, mother-to-infant contact and breastfeeding can begin after 24 hours of 
therapy, provided there are no lesions around the breasts or nipples. If there are lesions around the breasts or 
nipples, feeding may begin or resume once treatment is complete and the lesions are healed. 
Untreated brucellosis
In Australia, brucellosis is very rare and diagnosis an unlikely event. As brucella can be cultured from breast milk,396 
breastfeeding should be suspended until treatment is complete.397
Infant conditions
Rare metabolic disorders of infants such as galactosaemia and maple syrup urine disease, severely limit or render 
impossible the infant’s use of certain milk components and special formula is required. 
6.1.2 Relative contraindications to breastfeeding 
Some conditions may need to be considered on a case-by-case basis before advice is given to discontinue 
breastfeeding and use infant formula.
Phenylketonuria 
In Australia the incidence of phenylketonuria (PkU) is 1 in every 10,000–14,000 births, 1 in 50 people carry the 
PkU gene, and approximately 2,025 infants are diagnosed with PkU each year.398 
The ASIEM has developed a consumer handbook, which provides a practical guide to managing infants with 
PkU.399 It is possible to breastfeed infants with PkU and maintain the plasma phenylalanine at a safe level. 
However careful monitoring by a paediatrician and a dietitian with expertise in metabolic disease is required. 
while inborn errors of metabolism are outside the scope of these Guidelines, PkU has been included to provide 
an example of how infants with special needs require specialist paediatric advice.
Hepatitis B 
Current Australian recommendations are that all infants be vaccinated against hepatitis B within 24 hours of 
birth.400 In hepatitis B-positive mothers breastfeeding may begin or resume once the infant has been immunised. 
Extensive experience indicates that the birth dose of hepatitis B vaccine is very well tolerated by newborn infants. 
It does not interfere with the establishment or maintenance of breastfeeding, and it is not associated with an 
increased risk of either fever or medical investigation for sepsis in the newborn infant. 
Hepatitis C 
The evidence suggests that there is no association between transmission of hepatitis C and mode of infant 
feeding (Evidence Grade C).401,402 The largest studies have been the retrospective analysis and the prospective 
study of the European Paediatric Hepatitis C Network (EPHN), which showed no effect among women with only 
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hepatitis C virus infection.403 Mothers who are both hepatitis C and HIV positive should be managed according to 
the HIV protocol. There is limited evidence showing that mothers co-infected with hepatitis C and HIV are at an 
increased risk of transmitting hepatitis C through breast milk (Evidence Grade D).403-405 
Maternal medications
Most medications are excreted into the breast milk, usually in concentrations similar to blood levels. Typically this 
amounts to less than 1–2% of the maternal dose, which rarely poses a danger to the infant.390,406-408 Breastfeeding 
can be continued while the mother is on most of the medications commonly prescribed in Australia; however 
information provided in the Consumer Medicine Information (CMI) should always be reviewed. Statins are a 
commonly prescribed group of drugs that should generally not be used in pregnancy and lactation because of 
their action on lipid metabolism.409,410
Up-to-date information can be obtained from the National library of Medicines (NlM) lactMed database,411 
which catalogues medications and other chemicals to which breastfeeding mothers may be exposed. It includes 
information on the levels of such substances in breast milk and infant blood, and possible adverse effects in the 
breastfeeding infant. Statements of the AAP concerning the compatibility of a substance with breastfeeding are 
provided, as are suggested therapeutic alternatives where appropriate. All data are derived from the scientific 
literature and fully referenced. Data are organised into substance-specific records, which provide a summary of 
the pertinent reported information and include links to other NlM databases. Supplemental links to breastfeeding 
resources from credible organisations are also provided.
Advice for health workers
• Most prescription drugs and medicines are compatible with breastfeeding, but each case should be 
specifically assessed by a health professional. 
• Statins are a commonly used class of pharmaceuticals that should not generally be used during 
pregnancy or breastfeeding.
Other maternal illnesses 
Breastfeeding can continue in almost all other circumstances depending on the mother’s overall state of health 
and her desire to continue. In severe maternal illness and malignancy, continuation of breastfeeding depends on 
the mother’s health and the medications being used.
In cases of maternal psychiatric illness, breastfeeding is not advisable if there is definite danger to the infant. A 
psychiatrist’s advice should be sought. Postnatal depression is discussed in Section 4.2.9.
6.2 Tobacco, alcohol and other drugs 
6.2.1 Tobacco
There is convincing evidence that maternal and paternal smoking is negatively associated with breastfeeding 
outcomes, including initiation and duration (Evidence Grade A).17 Smoking was independently negatively 
associated with breastfeeding initiation in larger studies and with breastfeeding duration in almost all studies. A 
meta-analysis reported a pooled odds ratio for 15 studies of 1.93 (95% CI 1.55–2.40) for the likelihood of cessation 
of breastfeeding before 13 weeks.17 The findings of the two systematic literature reviews412,413 were confirmed by 
the findings of subsequent studies.17,109,154,414,415
It remains unclear whether the mechanism for the association is biological, psychological, behavioural and/or 
cultural. Mothers should be educated about the negative impact of smoking on breast milk supply and this should 
be included in breastfeeding educational materials. Smokers are less likely to breastfeed but they should be 
encouraged to do so because of the modifying effect breastfeeding has on the adverse effects of smoking.
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Table 6.3:  Practical advice on smoking and breastfeeding
• Smoking may affect the mother’s milk supply and may cause gastrointestinal upsets in the infant, so parents are advised to give  
up smoking
• If giving up smoking is not possible, parents should reduce their smoking as much as possible, completely avoiding smoking in the 
hour before feeding and during feeding
• No-one should smoke in the same room as an infant because of the dangers of passive smoking416,417 
• The two most commonly used medications to assist smoking cessation in Australia – varenicline (Champix) and bupropion 
(Zyban) – are not recommended during pregnancy or lactation. If these medications are used by women who are intending to 
become pregnant, it is recommended that treatment is timed so that the course is completed before conception
Australian Aboriginal mothers have a very high rate of smoking and commonly smoke while breastfeeding.418,419 
Health professionals should encourage cessation of smoking during pregnancy and lactation to minimise exposure 
of infants to the detrimental effects of tobacco and to promote the continuation of breastfeeding.
Advice for health workers
• Encourage mothers, fathers, primary carers and other household members who smoke to stop or 
reduce smoking and to avoid exposing the infant to tobacco smoke. Even if parents persist with 
smoking, breastfeeding remains the best choice.
6.2.2 Alcohol
The NHMRC guidelines to reduce health risks from drinking alcohol recommend: 420 
Maternal alcohol consumption can harm the developing fetus or breastfeeding 
baby. For women who are pregnant or planning a pregnancy, not drinking 
is the safest option. For women who are breastfeeding, not drinking is the 
safest option.
Alcohol enters the breast milk and may persist in the milk for several hours after alcohol consumption (see 
Table 6.4).421 Analysis of the 2001 National Health Survey found that, although most breastfeeding women drink 
at low levels (up to two standard drinks per week), 17% were drinking more than seven standard drinks per 
week. This proportion was significantly higher than in the 1995 survey (13%).422 Qualitative research has shown 
that breastfeeding mothers are generally unaware of the effects of alcohol on breastfeeding performance and 
development of the infant.423 women who consumed alcohol at levels of more than two standard drinks per day 
were almost twice as likely to discontinue breastfeeding before the infant was 6 months old than women who 
drank below this level.422,424
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Table 6.4:  Time taken for alcohol to be cleared from breast milk (hours: minutes)
Australian standard drinks
Maternal 
weight (kg) 1 2 3 4 5 6 7
50 1:51 3:43 5:35 7:27 9:18 11:11 13:03
59 1:42 3:26 5:09 6:52 8:36 10:19 12:02
66 1:37 3:15 4:53 6:31 8:10 9:48 11:26
70 1:33 3:07 4:41 6:15 7:50 9:24 10:57
Note:  Time is calculated from the beginning of drinking. Assumptions made: alcohol metabolism is constant at  
15 mg/dL; height of the women is 162.56 centimetres. A standard drink contains 10 g of alcohol.
Source: Giglia et al 2006.415
The effect of alcohol consumption on milk production, breast milk and infant blood alcohol concentrations,  
and the breastfeeding infant, have been described in a systematic review of animal and human research from 
1990–2005.421 This review found that consumption of two standard drinks or more a day during lactation was 
associated with:
• decreased lactational performance (in terms of the milk ejection reflex, milk production by the mother and  
milk consumption by the infant)
• earlier cessation of breastfeeding
• deficits in infant psychomotor development
• disrupted infant sleep-wake behavioural patterns.
The literature review for the Australian Dietary Guidelines found probable evidence that consumption of alcohol  
by lactating women in the range of 0.3–0.8 g/kg body weight per session is associated with increased risk of 
adverse infant outcomes (Evidence Grade B).421,425
Table 6.5:  Practical advice on alcohol consumption and breastfeeding
• Breastfeeding mothers should be advised that not drinking is the safest option and, specifically, to consider not drinking alcohol  
in the first month after the birth, until breastfeeding is well established
• For women who choose to drink after this time, advice should be provided on a recommended maximum level of consumption  
(e.g. two standard drinks or less in any one day), the length of time that alcohol is excreted in breast milk and the optimal timing  
of breastfeeding in relation to intake
• The option of expressing prior to consuming alcohol could also be discussed
Advice for health workers
• Advise mothers that not drinking alcohol is the safest option. For women who choose to drink, 
provide advice on the recommended maximum intake level (e.g. two standard drinks or less in any 
one day) and the optimal timing of breastfeeding in relation to intake.
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6.2.3 Illicit drugs
Breastfeeding mothers should not smoke marijuana. Use of other mood-altering substances, including illicit  
drugs, is also contraindicated – these substances may be excreted in the breast milk. In addition to the effects 
such drugs may have on a breastfeeding infant, a mother who is not fully alert can be a hazard to herself and her 
infant while breastfeeding or preparing infant formula.
There is a lack of studies on the most appropriate ways to manage breastfeeding by mothers who use drugs of 
addiction. The National Drug Strategy has produced guidelines for pregnancy and breastfeeding426 and recently the 
ABM prepared a protocol based on best clinical practice.427 The ABM protocol suggests that women who meet 
certain criteria (see Table 6.6) should be supported in their decision to breastfeed their infants.427
Table 6.6:  ABM criteria for supporting breastfeeding in women who use drugs of addiction
• Women engaged in substance abuse treatment who have provided consent to discuss progress in treatment and plans for 
postpartum treatment with a substance abuse treatment counsellor
• Women whose counsellors endorse their ability to achieve and maintain sobriety prenatally; counsellor approves of client’s plan  
for breastfeeding
• Women who plan to continue in substance abuse treatment in the postpartum period
• Women who have been abstinent from illicit drug use or illicit drug abuse for 90 days prior to delivery and have demonstrated the 
ability to maintain sobriety in an outpatient setting
• Women with a negative maternal urine toxicology testing at delivery except for prescribed medications
• Women who received consistent antenatal care
• Women who do not have a medical contraindication to breastfeeding (such as HIV)
• Women who are not taking a psychiatric medication that is contraindicated during lactation
• Stable methadone-maintained women wishing to breastfeed should be encouraged to do so regardless of maternal methadone dose
The management of breastfeeding by mothers using addictive drugs requires the use of integrated services from a 
drug addiction service, paediatrician and lactation consultant or other health professional with breastfeeding expertise.
Advice for health workers
• Encourage and support mothers to avoid illicit drugs (specialist advice is needed for each individual).
6.2.4 Caffeinated beverages 
There are subjective reports from breastfeeding women that infants become unsettled and irritable following 
maternal consumption of large volumes of caffeinated beverages such as tea and coffee. There have been no 
controlled trials of early caffeine exposure on infant behaviour.
The amount of caffeine transferred to breast milk depends on the quantity and the mother’s ability to absorb and 
metabolise caffeine. The caffeine content of a cup of tea or coffee also varies due to the method of preparation and 
quantity consumed. On average, espresso coffee has 60–120 mg per 250 ml cup, instant coffee (one teaspoon/
cup) has 60–80 mg per 250 ml cup and tea has 10–50 mg per 250 ml cup.428 Cola, energy drinks and some sports 
drinks also contain significant amounts of caffeine.425 The Australia New Zealand Food Standards Code restricts the 
total caffeine content in cola-type drinks to 145 mg/kg in the drink as consumed and energy drinks have a maximum 
permitted level of 320 mg/l of caffeine.428 The Food Standards Code also covers additional labelling requirements 
including advice that these products are not suitable for pregnant or lactating women.428 Peak levels of caffeine in 
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breast milk are reached approximately 1 hour after consumption of caffeine-containing beverages.429
The amount of caffeine available for infant absorption after a single caffeinated beverage is approximately 1% 
of the maternal dose.26 Mothers are encouraged to moderate their intake of tea, coffee, and other caffeinated 
beverages, as caffeine can accumulate in the newborn infant26 and newborn infants metabolise caffeine at 
a slow rate. For most adults the elimination half-life of caffeine varies between 3 and 7 hours.430 In newborn 
infants the half-life ranges from 50–100 hours, but by 3–4 months of age most infants have developed the ability 
to metabolise caffeine.26,431 The reduced rate of elimination by the newborn infant could potentially lead to an 
accumulation of considerable amounts of caffeine and cause adverse effects. 
Cigarette smoking may compound the effects of caffeine in breastfed infants.26 It is advised that mothers who 
choose to continue smoking during lactation limit their consumption of caffeinated beverages. 
For non-smoking women, the la leche league states that the amount of caffeine in five or fewer cups of coffee 
(less than 750 ml) will not pose a risk to the breastfed infant.432 while the modest use of caffeine is compatible 
with breastfeeding, women who consume large quantities of caffeinated beverages may require specific advice 
on moderating their caffeine intake.430
6.3 Women and paid work 
The literature review found probable evidence that intention to work or return to paid employment is negatively 
associated with both initiation and duration of breastfeeding (Evidence Grade B).109,154,414 Studies from Australia, 
New Zealand and China154,433,434 indicate that returning to paid work or the anticipation of return to employment 
has a significant impact on the experience of breastfeeding and is commonly cited as a reason for ceasing to 
breastfeed. 
Data from the longitudinal Study of Australian Children (n=5,090) found that women who returned to work  
full-time were less likely to be still predominantly breastfeeding at 1 and 2 months.154 In the Perth Infant Feeding 
Study II, return to work before 12 months was negatively associated with the duration of predominant and any 
breastfeeding.110
Many women, for economic or personal reasons, return to paid work before they want to stop breastfeeding. 
Among the factors that have limited mothers’ ability to continue breastfeeding are the relative brevity of maternity 
leave, inflexible hours of work, and the lack of paid breastfeeding (or expressing) breaks while at work,110 along 
with lack of facilities, such as work-based childcare and a suitable place to express and store milk. Because of this, 
some women who intend to return to work may be discouraged from initiating breastfeeding and others may feel 
that breastfeeding has to stop once paid work starts.
To manage this perception by some mothers, health workers need to be well informed and positive when advising 
parents about combining breastfeeding and paid work. 
Table 6.7:  Options when it is not possible for a mother to go to her infant during working hours
Continue on-demand breastfeeding whenever mother and infant are together
Replacing breastfeeds during work hours with expressed breast milk fed from a cup or a bottle
For infants aged 6 months and over, replacing breastfeeds during work hours with formula and food from a spoon and a cup
Replacing breastfeeds during work hours with infant formula fed from a cup or a bottle
Mothers should be assured that while exclusive breastfeeding is ideal, continued partial breastfeeding is still 
beneficial to the infant and mother.
A study of professional women in Nairobi, kenya has documented how almost 100% were able to successfully 
continue breastfeeding, even when they had to use formula feeding while at work.435 when formula is used during 
working hours, breastfeeding can still continue before and after work and during weekends. A combination of both 
expressed breast milk and formula can be given to an infant when there is not enough expressed milk.
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It is important that in the first 6 weeks to 3 months of an infant’s life, health workers give the mother as much 
assistance as possible to establish breastfeeding successfully. That way, the mother has a greater range of options 
if she returns to work. Accurate advice on expressing, storing and using frozen breast milk, as well as on bottle-
feeding and using formula, is also necessary.
where a breastfeeding mother returns to work there are a number of ways that the employer can facilitate 
continued breastfeeding. Health workers should become advocates for adoption of workplace policies that 
enable women to breastfeed. A number of jurisdictions have introduced breastfeeding and work policies.436-439 
The ABA has developed the Breastfeeding Friendly workplace Accreditation (BFwA) program that includes the 
provision of breastfeeding breaks.440 Employers are also required to provide a clean, hygienic and private area to 
express breast milk or feed infants, a fridge/ freezer to store breast milk, and storage space for related equipment. 
Guidelines are available on the provision of facilities for breastfeeding at childcare centres. 
The International labour Organisation’s Convention 103 on Maternity Protection (1952) calls on member nations to 
provide, by national legislation, an entitlement of at least 12 weeks’ maternity leave. The convention also calls for 
nursing breaks for women in the workplace.441 Australia’s Paid Parental leave Scheme with income support for a 
maximum of 18 weeks111 has the potential to increase Australia’s breastfeeding rates.
6.4 Breastfeeding in emergency situations 
Following any natural or human made disaster, mothers and their infants are always the most vulnerable group 
in the population. For the mothers of infants who are breastfed it is important to ensure that the mother has 
adequate nutritional support, including supplies of clean water to enable her to continue breastfeeding. 
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7. Informed use of supplementary feeds in hospital 
In Australia there is no clear differentiation between the terms ‘supplementary feeding’ and ‘complementary 
feeding’. In these Guidelines, supplementary feeding is defined as ‘additional liquids given to the infant during 
the first 7 days after birth, including glucose solutions, water, and commercial infant formula’. Complementary 
feeding is defined as the process starting when breast milk alone is no longer sufficient to meet the nutritional 
requirements of infants, and therefore other foods and liquids are needed, along with breast milk.442 
7.1 Prelacteal feeds
Prelacteal feeds are defined as any feeds given before the onset of lactogenesis stage II, which is the onset of 
copious lactation that occurs within 4 days of birth.443 Prelacteal feeds are not recommended because of their 
influence on the onset of lactation and on perinatal morbidity and mortality.444-446 In some cultures, prelacteal 
feeds are common – for example in China, rates of prelacteal feeds are in the range of 26–52%.445,446 In Australia, 
the rate of prelacteal feeds is estimated to be around 15%.110 Other reports suggest that the rate could be much 
higher. In a cross-sectional study in Adelaide, 45% of mothers answered yes to the question ‘was your baby given 
a bottle-feed while in the postnatal ward?’.447 This would include prelacteal and supplementary feeds. Since this 
study did not give reasons why the bottle-feed was offered, these results should be interpreted with caution.  
By definition, an infant who receives prelacteal feeds is not exclusively breastfed.
The BFHI framework’s sixth step states: ‘Give newborn infants no food or drink other than breast milk unless 
medically indicated’. 127
If an infant has become dehydrated, rehydration may enable him or her to begin breastfeeding successfully. 
The infant’s condition should be discussed with the mother and a paediatric assessment should be made 
before seeking the mother’s consent for rehydration. It should be emphasised, however, that such a situation 
is uncommon, even in the Australian climate. The implications of supplementary feeding for establishing and 
maintaining successful breastfeeding should be discussed between health worker and mother.
Advice for health workers
• If supplementary feeding is needed in hospital, it should only be given for specific medical 
indications and with the mother’s agreement.
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8. Infant Formula
Key points
• Given the significant health benefits to both infant and mother, health workers have 
a responsibility to promote breastfeeding first but, if infant formula is needed, to 
educate and support parents about formula feeding.
• A mother’s informed decision not to breastfeed should be respected and support from 
a health worker and/or other members of the multidisiplinary team provided.
• when infants are not breastfed, infant formula is the only suitable and safe alternative 
to meeting their primary nutritional needs.
• Infant formula requires accurate reconstitution and hygienic preparation to ensure 
its safety, so it is important that health workers know how to demonstrate the 
preparation of infant formula and how to feed an infant with a bottle.
• Cow’s milk-based formula is suitable for the first 12 months of life unless the infant 
cannot take cow’s milk-based products for specific medical, cultural or religious 
reasons, in which case special formulas may be used under medical supervision.
8.1 Composition of infant formula
All infant formulas available in Australia are regulated by the Australia New Zealand Food Standards Code and 
contain adequate nutrients for infants.4 The constituents of human milk are used as a reference in developing 
infant formula. However, infant formula lacks many factors present in human milk, including numerous types of 
living cells, cholesterol, polyamines, free amino acids, enzymes and a wide range of other bioactive substances. 
Furthermore, the sterilisation (pasteurisation) processes used in manufacturing formula slightly modify the 
structure of the cow’s milk proteins, with a consequent loss of any cross-species protection against infection. 
Compared with unmodified cow’s milk and early efforts to manufacture infant feeds, all modern infant formulas 
contain reduced protein and electrolyte levels and have added iron and vitamins (including A, B group, C, D, E and 
k) and other nutrients. Although research into the development of formulas is continuing, it is unlikely that these 
products could ever duplicate the variety of nutrient and active factors present in human milk or the changing 
nature of the milk during the course of a feed.
Protein levels in infant formula
The protein in infant formula is either casein or whey dominated. Amino acid content differs from breast milk and  
a higher protein level is required to meet minimum amounts of specified amino acids, especially tryptophan.
Research into infant feeding and later growth has reported that infants breastfed more than 12 months were 
leaner at one year.88,448 A major well-conducted, randomised, controlled trial of lower protein formula undertaken 
in Europe449,450 concluded that a ‘higher protein content of infant formula is associated with higher weight in the 
first 2 years of life but has no effect on length. lower protein intake in infancy might diminish the later risk of 
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overweight and obesity’. Since this study, the quality of the protein in many brands of infant formula in Europe has 
been improved, enabling the overall protein levels to be reduced. 
A review of links between protein levels of infant formula and cow’s milk and obesity and chronic disease in 
adulthood is now available.451 This evidence suggests that preferable levels of protein in formula to promote 
growth rates similar to breastfed infants are similar to the levels in human milk, subject to a minimum content  
of specific amino acids.452 Human breast milk contains 1–1.1 g protein per 100 ml compared to cow’s milk with 
3.3 g per 100 ml.453 Protein content in infant formulas available in Australia is in the range of 1.3–2.0 g protein  
per 100 ml, with goat’s milk formula at the high end of this range. 
Standards for infant formula
Almost all infant formulas sold in Australia are imported and their quality, composition and labelling is regulated 
through Standard 2.9.1 of the Australia New Zealand Food Standards Code.197 The Standard:
• defines an infant as a person aged up to 12 months
• specifies compositional requirements of infant formulas, including a protein content of 0.45–0.7 g per 100 kJ 
that meets specific amino acid requirements
• prescribes the use of the terms ‘infant formula’ (suitable from birth) and ‘follow-on formula’ (suitable only for 
infants over 6 months)
• requires that labels include date marking, source(s) of protein and instructions for storage after the product is 
opened – there are other general labelling requirements contained in Standard 1.2 of the Australia New Zealand 
Food Standards Code that also apply to infant formula products. 
Choice of formula
In Australia, a range of cow’s milk and goat’s milk formulas that meet the Australia New Zealand Food Standards 
Code for infant formula are available. There is little evidence that, if breastfeeding is discontinued for any reason, 
one formula is better than another for healthy full-term infants:
• use of a particular formula by a hospital does not mean that formula is the ‘best’ one 
• interchange between formulas within the same generic group is optional, however frequent changes may 
generate confusion and increases the risk of inaccurate preparation/dosing
• the use of ‘follow-on formula’ for infants aged 6–12 months is not considered necessary and no studies have 
shown advantages over using ‘infant formula’
• it is preferable to use a formula with a lower protein level.
The use of formula for infants at risk of allergy or with cow’s milk allergy is discussed in Section 8.5.
8.2 Health workers and infant formula
Health workers have a responsibility to promote breastfeeding first but, where it is needed, to educate and 
support parents about formula feeding. Some mothers may experience feelings of grief or loss if they decide not 
to breastfeed. A mother’s informed decision not to breastfeed should be respected and support from a health 
worker and/or other members of the multidisciplinary team provided.
This responsibility is outlined in the wHO Code9 and the Australia New Zealand Food Standards Code.197
Under the wHO Code:9 
• feeding with infant formula should only be demonstrated by health workers, or other community workers if 
necessary, and only to the mothers or family members who need to use it
• the information given should include a clear explanation of the hazards of improper use.
Chapter 10 provides more information on the wHO Code and its implementation in Australia.
Under Standard 2.9.1 of the Australia New Zealand Food Standards Code,197 labels of infant formula products 
must contain a statement that a doctor or health worker should be consulted before deciding to use the product.
Health workers are seen by the public as the main source of advice on infant feeding and are well placed to advise 
mothers and carers, regardless of the feeding option they have chosen for their infant. 
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For mothers who do not breastfeed, or do so only partially, advice should include:
• that a suitable infant formula should be used until the infant is 12 months of age
• the cost of formula feeding 
• the hazards of improper formula preparation and storage. 
Advice for health workers
• Educate parents on the importance of correctly preparing infant formula and following the 
instructions carefully, including using the correct scoop and not overfilling or underfilling the scoop.
• Check that infant formula is being prepared according to instructions (i.e. to the correct concentration).
8.3 Preparing infant formula 
Safe bottle-feeding depends on a safe water supply, sufficient family income to meet the costs of continued 
purchase of adequate amounts of formula, effective refrigeration, clean surroundings and satisfactory arrangements 
for sterilising and storing equipment. Tap water is preferred for preparing infant formula (consistent with the 
Australian Dietary Guidelines).4 All tap water used to prepare infant formulas should be boiled and cooled 
according to the instructions on the formula package label.454 Bottled water (but not sparkling mineral water or 
soda water) can be used to prepare formula if unopened, but it is not necessary. 
As health workers are the only group authorised to demonstrate infant formula feeding, it is essential that they 
show the correct methods and monitor methods regularly. Parents without literacy skills or from a non–English 
speaking background may need extra help to make sure bottle-feeding is done safely.
8.3.1 Risks associated with incorrect preparation of infant formula
Powdered infant formula is not a sterile product and there are occasional infections of infants with Cronobacter 
sakazakii (‘Enterobacter sakazakii’ is still sometimes used in current literature), with higher risk in low birth weight 
infants. C. sakazakii is invasive and has a high mortality rate. A Food and Agriculture Organization (FAO)/wHO 
review of C. sakazakii infections worldwide identified around 120 documented cases among infants and young 
children up to 3 years of age. However globally, there appear to be very few surveillance data for C. sakazakii 
-related illnesses.455 In developed countries, the risk is relatively low and the US CDC reported only 46 cases  
over a 40-year period.456 There have been no reported cases in Australia.
The FAO/wHO have developed a risk-assessment model and advice on the control of contamination in  
powdered infant formulas.457 The Codex Alimentarius Commission has adopted a Code of hygienic practice  
for powdered formulae for infants and young children to reduce the risk from C. sakazakii and Salmonellae  
species contamination.458 Since the introduction of control programs for C. sakazakii by these organisations  
and manufacturers of powdered infant formula, its levels in raw material and finished products have reduced.  
A testing program undertaken in New South wales did not find any cases of contamination in the samples of 
infant formula tested.459
The wHO advocates the use of water at 70°C for preparing formula as this temperature will destroy bacteria.460 
However, vitamins and nutrients will also be destroyed461 and use of water at this temperature brings the risk of 
serious burns. Infants are not at risk from C. sakazakii when formula is prepared with lukewarm (body temperature), 
previously boiled water and fed within 1 hour.455 As the risk of infection from C. sakazakii is negligible in Australia if 
correct preparation techniques are followed, the Infant Nutrition Council (INC)1 advocates the use of water at body 
temperature (i.e. not hotter than 37°C), which poses no risk of nutrient deficiency or scalding.454
1 The Infant Nutrition Council Ltd was established in 2009 and is an amalgamation of the Infant Formula 
Manufacturers’ Association of Australia (IFMAA) and the New Zealand Infant Formula Marketers’  
Association (NZIFMA).
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8.3.2 Correct preparation of infant formula
Many parents and carers do not prepare infant formula correctly. A systematic literature review identified common 
problems with preparation of formula feeds,462 including over-concentration, under-concentration and the addition 
of cereal to the bottle. Results from the US Infant Feeding Practices Study II concluded that many mothers do not 
follow safe practices:463
• 55% did not always wash their hands with soap before preparing infant formula
• 32% did not adequately wash bottle teats between uses 
• 35% heated formula bottles in a microwave oven
• 6% did not always discard formula left standing for more than two hours. 
Australian surveys have found similar rates of errors in formula preparation.464,465 
Reports of incorrect preparation of formula highlight the difficulties mothers face with differing scoops and 
instructions for different brands of formula.466 
The INC suggests that infants are best protected from risks of harm through clear and consistent advice on  
the preparation, handling and storage of infant formula. Table 8.1 gives instructions for formula preparation that  
reduce these risks. 
Table 8.1:  Preparation of infant formula
• Always wash hands before preparing formula and ensure that formula is prepared in a clean area
• Wash bottles, teats, caps and knives – careful attention to washing is essential – and sterilise by boiling for 5 minutes or using an 
approved sterilising agent (see Section 8.3.3)
• Boil fresh water and allow it to cool until lukewarm – to cool to a safe temperature, allow the water to sit for at least 30 minutes 
(in places with clean water supply which meets Australian standards, hot water urns such as hydroboils are safe to use for formula 
reconstitution, provided the supply of very hot water has not been depleted)
• Ideally prepare only one bottle of formula at a time, just before feeding
• Always read the instructions to check the correct amount of water and powder as shown on the feeding table on the back of the  
pack – this may vary between different formulas
• Add water to the bottle first, then powder
• Pour the correct amount of previously boiled (now cooled) water into a sterilised bottle
• Always measure the amount of powder using the scoop provided in the can, as scoop sizes vary between different formulas
• Fill the measuring scoop with formula powder and level off using the levelling device provided or the back of a sterilised knife –  
the scoop should be lightly tapped to remove any air bubbles
• Take care to add the correct number of scoops to the water in the bottle – do not add half scoops or more scoops than stated in  
the instructions
• Keep the scoop in the can when not in use  –  do not wash the scoop as this can introduce moisture into the tin if not dried adequately
• Place the teat and cap on the bottle and shake it until the powder dissolves
• Test the temperature of the milk with a few drops on the inside of your wrist – it should feel just warm, but cool is better than too hot
• Feed infant – any formula left at the end of the feed must be discarded
• A feed should take no longer than 1 hour – any formula that has been at room temperature for longer than 1 hour should be discarded
• Formula that has been at room temperature for less than 1 hour may be stored in a refrigerator for up to 24 hours (in a sterile 
container)  –  discard any refrigerated feed that has not been used within 24 hours460
• When a container of formula is finished, throw away the scoop with the container, to ensure that the correct scoop is used next time
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‘Ready to drink’ formulas
‘Ready to drink’ infant formula products are available in aseptically packed glass bottles for hospital use only or  
in aseptically packed tetra packs for domestic use. The liquid formula needs to be poured into a sterilised bottle 
and can be warmed in the bottle if desired, just before feeding. However once opened, ‘Ready to drink’ formats 
(glass bottle or tetra pack) may be poured into numerous sterilised bottles provided that these bottles are 
refrigerated below 5°C continuously and used within 24 hours. Any unfinished formula left in the bottle after  
a feed must be discarded and not kept for use in a later feed.
Preparing feeds in advance
Ideally only one bottle of formula should be prepared at a time. If formula needs to be prepared in advance  
(e.g. for a babysitter or to take to a child care centre) it must be refrigerated (at 5˚C or below) and used within  
24 hours. Alternatively, prepared sterilised bottles of boiled water may be refrigerated and used as required, first 
warming by standing bottle in a container of warm water and then adding formula.
Refrigerated prepared formula should be warmed by standing the bottle in a container of warm water before 
feeding the infant. Using a microwave to heat infant formula is not recommended as heating can occur unevenly 
and burn the infant’s mouth. If feasible, the use of ‘ready to drink’ infant formula can be considered in situations 
where sterilisation is not possible.
Transporting feeds
It is much safer to prepare bottles of infant formula at the destination, rather than transporting bottles of prepared 
formula. Harmful bacteria thrive in warm, moist conditions. Ready-made bottles of prepared formula can be a 
breeding ground for bacteria if the bottles have been sitting in a car or baby bag for several hours, especially on  
a warm day. Because of the potential for growth of harmful bacteria during transport, feeds should first be cooled 
to no more than 5°C in a refrigerator and then transported.
Table 8.2: Transporting formula feeds
• Prepare the feed and put in the refrigerator
• Ensure feed is cold before transporting
• Do not remove feed from the refrigerator until immediately before transporting
• Transport feed in a cool bag with ice packs
• Use feeds transported in a cool bag within 2 hours, as cool bags do not always keep foods adequately chilled
• Re-warm at the destination (for no more than 15 minutes)
• If the destination is reached within 2 hours, feeds transported in a cool bag can be placed in a refrigerator and held for up to  
24 hours from the time of preparation 
There are a number of special containers available designed to carry single serves of infant formula. It is also 
recommended to take one or more separate sterilised bottles of cooled boiled water at the correct volume, so 
the formula can be prepared at the destination. Alternatively, single-serve sachets of infant formula powder are 
available. Manufacturer’s instructions should always be checked before use.
8.3.3 Sterilisation methods 
Boiling
Boiling is the preferred option for sterilising bottles and other infant feeding equipment. Boiling gives consistent 
and reliable results if the steps outlined in Table 8.3 are taken.
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Table 8.3:  Sterilisation by boiling
• Wash bottles, teats and caps in hot soapy water with a bottle/ teat brush before sterilisation
• Place utensils, including bottles, teats and caps in a large saucepan on the back burner of the stove
• Cover utensils with water, making sure to eliminate all air bubbles from the bottle
• Bring water to the boil and boil for 5 minutes. Turn off – do not allow it to boil dry
• Allow the equipment to cool in the saucepan until it is hand hot and then remove it – be very careful if children are present
• Store equipment that is not being used straight away in a clean container in the fridge
• Boil all equipment within 24 hours of use
Sterilising using chemicals
A chemical sterilant is an antibacterial solution that comes in liquid or tablet form. washing bottles with soap or 
detergent until visibly clean, followed by submersion in 50 ppm hypochlorite solution for 30 minutes, completely 
eliminates bacterial contamination.467 Chemical sterilisation is not as effective as boiling unless bottles and other 
utensils are meticulously cleaned.
Table 8.4: Sterilisation using chemicals
• Follow the manufacturer’s instructions carefully when making up the solution to ensure the correct dilution
• Discard the solution after 24 hours, thoroughly scrub the container and equipment in warm water with detergent and make up a 
new solution
• Make sure all equipment is made of plastic or glass: metal corrodes when left in chemical sterilant
• Completely submerge everything, making sure there are no air bubbles, and leave it in the solution for at least the recommended time – 
equipment can be left in the solution until it is needed
• Allow the equipment to drain, do not rinse off the sterilising liquid or there will be a risk of re-contamination
• Store the sterilising concentrate and solution well out of the reach of children
Steam sterilisers
Steam sterilisers are automatic units that raise the temperature quickly to the range that kills harmful bacteria. 
Thoroughly cleaned equipment is placed inside the unit, water added according to the manufacturer’s instructions, 
and the unit switched on (it switches itself off when sterilisation is complete).
Microwave steam sterilisers
Sterilising units designed for use in a microwave oven are available. The caveats that apply to chemical sterilisation 
also apply to microwave sterilisation.
8.4 Using infant formula 
8.4.1 Teats and flow rates
Teats are available in a range of shapes and materials. There is no evidence to support the benefits of particular 
teats for problems such as colic (unsettled infant). 
Several types of teats may have to be tried until a suitable one is found, as it can be difficult to get the milk to  
flow at the right rate. Flow rate is tested by holding a bottle of room-temperature milk mixture upside down. 
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The milk should drip steadily, without pouring out in a stream. If the bottle has to be shaken vigorously, the teat is 
too ‘slow’ and the infant may go to sleep before drinking as much as they need. A little leakage at the corners of 
the mouth during feeding is not a concern – this stops as infants get older. when the ideal teat cannot be found, a 
faster teat is usually preferable to a slower one. 
All teats should be cleaned well with a bottle/ teat brush and sterilised correctly (see Section 8.3.3). Teats need to 
be checked and replaced regularly. Silicone and rubber teats are prone to perishing and can become dangerous if 
they crack – they can harbour bacteria, and there is a risk of pieces coming off and being inhaled or ingested. 
8.4.2 Good bottle-feeding practice 
Good practice in bottle-feeding involves making feeding a comfortable experience for parent and infant while 
avoiding risks associated with incorrect bottle-feeding. This includes:
• always checking the temperature of the formula before feeding by shaking a little milk from the teat onto the 
inside of the wrist – it should feel warm, not hot
• holding, cuddling and talking to (if it is not too distracting) the infant while feeding and responding to infant  
cues – parent–infant contact is extremely important
• not leaving an infant to feed on their own (i.e. with the bottle propped) – the milk may flow too quickly and 
cause the infant to splutter or choke
• not putting an infant to sleep while drinking from a bottle – as well as the risk of choking this increases the risk 
of ear infection and dental caries.37,468-471 
Advice for parents
• Put an infant to bed without a bottle or take the bottle away when the infant has finished feeding. 
Don’t let the infant keep sucking on the bottle.
• Avoid leaving an infant unattended with a bottle containing liquids (i.e. no bottle propping).
8.4.3 How much milk?
As with breastfeeding, bottle-feeding according to need is appropriate. Formula is designed to remain at a constant 
strength and as an infant grows it is the amount of formula that should increase, not the strength. Bottle-fed 
infants up to 6 months require about 150 ml/kg body weight each day to meet their nutrient needs. Some will 
require more (up to 200 ml/kg), others less. It is important for parents to be aware that there are many individual 
variations in the amount of formula and the number of bottles consumed each 24 hours. Information on formula 
packages recommending certain amounts for various ages is a guide only and does not necessarily suit every 
infant. Plenty of wet nappies (six or more per day), consistent (but not excessive) weight gain, and a thriving, 
active infant indicate that all is well.
Table 8.5:  Approximate formula requirements for infants 
Days 1 to 4 • Commence at 30–60 mL/kg/day and increase over the next few days
Day 5 to 3 months • 150 mL/kg/day 
• Some infants, especially those who were preterm, will require up to 180–200 mL/kg/day
3 to 6 months • 120 mL/kg/day
6 to 12 months • 100 mL/kg/day 
• Some infants may reduce to 90 mL/kg/day
• Infants of this age also take solid foods
Note: Values given are a guide only.
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Advice for parents
• Bottle-feeding according to need is appropriate – information on formula packages recommending 
certain amounts for various ages is a guide only and does not necessarily suit every infant.
Regular monitoring of the infant’s progress is important for all infants including those being formula fed  
(see Section 3.4). Constipation may occur after formula is introduced. while formula-fed infants tend to pass 
firmer472 and fewer473,474 stools than breastfed infants, hard, dry stools may indicate incorrect preparation of 
formula. If diarrhoea occurs, it may be necessary to briefly interrupt formula feeding for rehydration.
8.4.4 Using a feeding cup
A feeding cup can be used instead of a bottle for feeding infant formula or expressed breast milk. The wHO 
states ‘If you live in an area where sanitation and clean water are a problem, cup-feeding is a safer option than 
bottle-feeding. This is because the teats and screw tops of bottles are more difficult to clean and can trap harmful 
bacteria that could make infants ill’.475 
For infants over the age of 6 months, parents may choose to wean onto a cup rather than a feeding bottle and 
encourage cessation of bottle use by 12 months. The technique used by an infant to suck on the teat of a bottle 
differs from that used on the breast, and use of a feeding cup instead of a bottle reduces the risk of nipple 
confusion.476-479 Feeding cups containing formula or breast milk should continue to be sterilised up to 12 months 
(see Section 8.3.3). 
Advice for parents
• A cup can be introduced at around 6 months, to teach infants the skill of sipping drinks from a cup.
8.5 Special infant formulas 
Cow’s milk-based formula is suitable for most healthy full-term infants and is recommended over formulas made 
from soybeans, goat’s milk or modified lactose formula. Special formula designed for infants with nutritional 
problems should be used only in the case of medically diagnosed conditions on the advice of a paediatrician  
(see Section 8.5.2). Changing the type of formula because of minor rashes, irritability or infant or parent distress  
is usually of no benefit.
Advice for parents
• Use cow’s milk-based infant formulas until 12 months of age (all infant formulas available in  
Australia are iron-fortified). 
• Special formulas may be used under medical supervision for infants who cannot take cow’s  
milk-based products for specific medical, cultural or religious reasons.
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8.5.1 Preventing allergies in infants with a family history
Allergies and food reactions in infants and children are common and may be associated with a variety of foods 
including adapted cow’s milk formula. Parents often consider using special infant formulas for preventing or 
treating allergic disorders. Different infant formulas have been considered for this purpose, including amino  
acid-based formula, hydrolysed formula, soy formula and milk from other animal species. However the evidence  
is mixed and routine use of special formulas for preventing allergy is not recommended. An Australian expert 
panel has made recommendations on the use of soy, extensively hydrolysed and amino acid formulas for treating 
cow’s milk protein allergy.480
Hydrolysed formula
Hydrolysed formula, which is cow’s milk-based formula that has been processed to break down most of the proteins 
into smaller particles, may modify the development of allergic disease.76 For infants with a strong history of atopy, 
there is limited evidence that hydrolysed formula, in comparison with cow’s milk formula, reduces infant and childhood 
allergy.481 Most studies on the use of hydrolysed formulas have involved infants at high risk of atopy rather than the 
general population and benefits have been modest. Additional randomised studies are needed among infants from 
families with low risk of atopy. There is no evidence that partially hydrolysed infant formula prevents allergic disease 
when used for supplementary feeds in hospitals, and widespread use for this purpose may undermine breastfeeding. 
The Royal Australasian College of Physicians (RACP) recommends the use of extensively hydrolysed infant formula 
in infants with proven cow’s milk allergy or cow’s milk protein intolerance who are not breastfed.482
Soy-based formulas
Soy formula has not been shown to be effective in preventing the development of atopy in ‘at-risk’ children, and 
may worsen atopic illness with prolonged use.482 A Cochrane review concluded that feeding with soy formula 
should not be recommended for preventing atopy in infants at high risk of developing allergy.483 Further research 
may be warranted to determine the role of soy formulas for preventing allergy or food intolerance in infants who 
are unable to be breastfed, who have a strong family history of allergy or cow’s milk protein intolerance.
The RACP policy for the use of soy formula in infants recommends that:482
• infants under 12 months who are not breastfed should be fed an infant formula, not a soy drink or  
dairy-based milk marketed for older children or adult consumption
• soy-based infant formula should not be used for preterm infants
• the possible interaction of soy-based formula with thyroxin replacement therapy should be considered for 
children with thyroid disorders. 
A number of concerns have been raised about soy-based infant formulas, on the basis of possible physiological 
effects of isoflavone compounds on the infant’s developing neuroendocrine system. There is no clear clinical or 
scientific evidence to support the position that these compounds are harmful, although no long-term studies have 
conclusively documented the product’s safety in infants.
It is appropriate to use soy infant formula in the management of galactosaemia.482,484 Its use may also be 
appropriate for infants who cannot consume dairy-based products for cultural or religious reasons.484 
Goat’s milk formula
Compared to cow’s milk formulas, there have been fewer studies evaluating the safety and efficacy of goat’s milk 
formulas. Goat’s milk is not considered to have any role in preventing or treating allergic disease. Many infants 
who are allergic to cow’s milk are also allergic to goat’s milk and soy drinks.483,485 The use of goat’s milk formula is 
not recommended.
Amino acid-based formula
Amino acid-based or elemental formula is “built” from component nutrients including individual amino acids.  
Its use in preventing atopic disease has not been studied.76 
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Infant formulas with probiotics or prebiotics
The evidence on probiotics or prebiotics in infant formula to prevent atopic disease varies. Two Cochrane reviews 
and a review by the European Society for Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN) 
Committee on Nutrition concluded there was insufficient evidence to recommend their use.486-488
Maternal dietary restriction
There is no evidence that avoiding any particular foods or food allergens during pregnancy, lactation or infancy 
provides any benefit in preventing allergy and this is no longer recommended.73
Table 8.6:  Minimising the risk of allergy in infants with a family history
• Do not smoke during pregnancy and provide a smoke-free environment for your child after birth489
• Dietary elimination of potential allergens during pregnancy is not recommended for preventing childhood allergy
• If breastfeeding is discontinued for any reason, there is no advantage in using special formulas, except under medical supervision
• Soy-based formulas do not prevent or reduce the risk of developing allergies 
Advice for parents
• The use of special formulas such as extensively hydrolysed or soy milk-based formulas may be used 
under medical supervision for infants who cannot take cow’s milk-based products.
• Goat’s milk-based formulas are not suitable alternatives for infants with allergies to cow’s milk-based 
formulas.
• Avoiding any particular foods or food allergens during pregnancy, lactation or infancy does not 
prevent allergy development.
8.5.2 Formulas for managing other infant conditions
A number of infant formulas marketed in Australia claim that they are suited for managing minor conditions  
and symptoms. An extensive literature review failed to find any evidence of their efficacy. 
Special infant formulas for managing metabolic, renal, hepatic, immunological and malabsorptive conditions  
are available (Standard 2.9.1 of the FSANZ Code). Inborn errors of metabolism are outside of the scope of  
these Guidelines.
8.6 Fluoride in infant feeding
Fluoride is an essential nutrient, being part of the structure of bones and teeth. The water supply in most 
metropolitan and many regional areas in Australia is fortified with approximately 1 mg per litre of fluoride and it 
is assumed that this water will be used in preparing infant formula. However, fluoridation policies and naturally 
occurring fluoride levels vary by region. In areas where the water supply is not fluoridated, an inadequate intake  
of fluoride by infants and the general community poses a public health problem. However, infants under 6 months 
do not require a fluoride supplement.490 
Excessive exposure to fluoride results in dental fluorosis. FSANZ requires that the labels of infant formula 
products that exceed the stipulated amounts of fluoride indicate this risk and recommend discussion with a 
medical practitioner or other health professional (Clause 19 (2) of Standard 2.9.1 of the FSANZ Code).
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Advice for parents
• Fluoride supplementation is not recommended.
• For children between the ages of 6 and 24 months who are living in areas where the household 
water supply is not fluoridated, further advice should be sought from a local dentist.
8.7 Contamination of infant formula 
There have been several episodes of contamination of infant formula and product recalls due to quality issues in 
recent years. The largest recall was of formula in China contaminated with the industrial chemical melamine.491 
Because of rigorous standards and comprehensive testing regimes it is unlikely that such a problem could occur  
in Australia. 
Several countries have banned the use of infant feeding bottles made of polycarbonate that contain small amounts 
of bisphenol A (BPA). Canada was the first country to initiate a mandatory ban, although it recognised that 
there was no problem.492 The risk from BPA is very low and the European Food Safety Authority (EFSA) has not 
recommended a ban.493 In Australia, the manufacturers and importers of infant feeding bottles have implemented 
a voluntary ban on BPA in infant bottles in response to consumer preference and demand. FSANZ has evaluated 
the safety of BPA and plasticisers in baby bottles and concluded that levels of intake of BPA or plasticisers are 
very low and do not pose a risk to infants health.494
8.8 Formula feeding in emergency situations
where infants are being formula fed, supplies of infant formula, sterile water and feeding containers are 
required. There are important health and ethical issues associated with distribution of infant formula in disaster 
situations.495-498 The preparation of any disaster plan should include discussion of these issues.495,496 
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9. Introducing solid foods
Key points
• From around 6 months, infants should be offered a range of foods of an appropriate 
texture and consistency for their developmental stage.
• First foods should be iron-rich and an increasing range and quantity of foods should be 
introduced so that by 12 months the infant is consuming a wide variety of family foods.
• Breast milk or infant formula should be continued while introducing solids, with other 
drinks, except cooled boiled tap water, avoided until the infant is 12 months old.
9.1 Current Australian practices 
Available data suggests that all Australian infants are introduced to solid foods by 6 months or within a few 
weeks of this age. The 2010 Australian National Infant Feeding Survey reported a median age for introduction of 
solids of 4.7 months.3 The average age for introducing cow’s milk was 10.3 months, although some culturally and 
linguistically diverse groups introduced it earlier. The groups most likely to introduce solid foods before 4 months 
were very young mothers, first-time mothers and mothers speaking languages other than English. The 2010 
Australian National Infant Feeding Survey found that 35.3% of infants aged 4 months and 91.5% of those aged  
6 months had received soft/semi-solid/solid food in the previous 24 hours.3 Other studies reported introduction  
of solids at a median age of 17.5 weeks in Perth499 and at a mean age of 4.3 months in Melbourne.500
9.2 When should solid foods be introduced
Infancy is the period of most rapid growth in weight, height and all of the developmental parameters. In round 
figures, growth in the first 4 months of life is 150–200g per week and then 100–150 g per week until 6 months.  
In the first 6 months the average infant doubles his or her birth weight and by 1 year typically weighs 2½ times 
the weight at birth. 
Continued growth and development through good nutrition is important to protect the infant against morbidity 
and mortality.52,501 Appropriate growth during infancy protects against stunting at one extreme and obesity at the 
other.18 There is increasing evidence of the importance of growth and nutrition in relation to obesity rates and 
cognitive development.18,29,502 Appropriate early growth and development also protects against the development 
of chronic disease in adulthood503-507 and influences future bone mass.18
Maintenance of a positive energy and nutrient balance is critical in achieving and sustaining normal growth and 
development. By around 6 months of age breast milk (or infant formula) no longer provides sufficient nutrients  
and energy for growth and development. Between 6 and 12 months, breast milk continues to be a major source 
of bioavailable nutrients. 
The word ‘weaning’ is often used to describe the introduction of solid foods. This can be confusing as this term 
is also used to describe the introduction of non-milk drinks or even infant formula that may be introduced as 
complete reliance upon breast milk ceases. Due to this confusion, and use of ‘weaning’ in various contexts in  
the literature, these Guidelines use the term ‘introduction of solid foods’ instead. 
INTRODUCING SOlID FOODS
National Health and Medical Research Council
86
9.2.1 Introducing solid foods at around 6 months
By around 6 months of age most infants are able to adapt to different foods, food textures and modes of 
feeding.24,229,508 This age has been identified as a time when:
• appetite and nutritional requirements are no longer satisfied by breast milk or infant formula alone
• stores of several nutrients – for example, iron and zinc – are often falling in exclusively milk-fed infants (both 
breast and formula),508 with iron status a particular concern after 6 months509
• feeding behaviour has progressed from sucking to biting (most infants are chewing by 7–9 months and can 
manage finger foods at 8 months)510 
• the tongue-extrusion reflex has disappeared and the infant’s increasing ability to sit without support allows 
greater manipulation of food before swallowing, so that thicker foods can be managed508
• the digestive system has matured and the infant is able to digest starches511
• most infants have developed an interest in their environment, which prompts a willingness to accept new 
textures and flavours – it is useful to exploit this exploratory phase by gradually introducing new food tastes  
and textures.
Infants adjust more quickly to solids introduced at around 6 months. In a longitudinal study (n=506), infants took 
a median of 28 days from the introduction of solid foods to consumption of more than 10 ml daily and 46 days to 
the consumption of 100 ml daily.512 The younger the infant at the time solid foods were introduced, the longer it 
took to establish the new pattern.512 
Advice for parents
• Introducing solid foods at around 6 months is necessary to meet the infant’s increasing nutritional 
and developmental needs.
Although exclusive breastfeeding to around 6 months of age is recommended, more evidence is needed to 
identify any subgroups that require earlier introduction of solid foods. Around 6 months should be regarded as a 
population recommendation.
9.2.2 Problems associated with earlier or later introduction of solid foods
Introducing solid foods too soon can lead to several problems: 
• if less time is spent on the breast, maternal milk production may decline because of reduced stimulation164  
and under-nutrition may result in extreme cases513
• if solid foods are introduced while the tongue-extrusion reflex is still strong, the infant will reject the spoon  
(a hard object) – the mother might then feel that the infant is rejecting the food, when in fact he or she is 
rejecting the object in the mouth
• Exclusive breastfeeding to around 6 months, and continued breastfeeding to 12 months and beyond while 
foods are being introduced is consistent with available evidence around reducing risk of food allergies  (see 
Section 1.2.1)514-516 
• exposure to pathogens present in foods can cause increased rates of diarrhoeal diseases.20 
Introducing solid foods too late can also cause problems:
• growth can falter because breast milk or infant formula alone is insufficient after 6 months
• immune protection can be compromised
• micronutrient deficiencies, especially of iron and zinc, can develop – iron stores are likely to become depleted  
if a bioavailable source of iron from complementary foods is not provided517
• optimal development of motor skills such as chewing can be delayed and the infant may be unwilling to accept 
new tastes and textures
• there is an association with increased risk of developing allergic syndromes (see Section 9.3.4).
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Evidence of an association between age of introduction of solid foods and risk of overweight in children younger 
than 7 years of age is inconclusive.518-520 A cohort study found no association in breastfed children but increased 
BMI at 3 years of age in formula-fed infants who received solid foods before 4 months or after 6 months of age 
compared to receiving solid foods at 4–5 months.521 
9.3 What foods should be introduced?
There is no universal model of feeding for infants aged over 6 months as different cultures introduce different 
foods at varying ages and, providing nutritional requirements are met, there are no adverse consequences.  
Solid foods are introduced in the same way for breastfed and formula-fed infants. Nutrient requirements for the 
6–12 months age group are detailed in the Nutrient reference values for Australians.230 A range of dietary patterns 
providing these nutrient requirements have been described in the new Food Modelling System to inform the 
revision of the Australian Guide to Healthy Eating.522 Culturally appropriate foods and preparation methods should  
be encouraged when they are nutritionally suitable.
9.3.1 First foods
The introduction of solid foods at around 6 months should start with iron-containing foods, including iron-enriched 
infant cereals, pureed meat, poultry and fish (all sources of haem iron), or cooked tofu and legumes. Vegetables, 
fruits, and dairy products such as full-fat yoghurt, cheese and custard can then be added. 
Other than recommending the use of iron-rich first foods, there are no recommendations on the order in which 
foods should be introduced or the number of new foods that can be introduced at a time. Slow introduction of 
solid foods is not necessary.
Nutrient content is the most important factor including adequate amounts of iron and zinc, fat, protein, vitamins 
and other essential minerals. Introduced foods should be of high nutrient density and include a variety of foods 
from each of the five food groups.523 Fruit and vegetable purees should be varied even at this early age to ensure 
adequate energy and nutrient supply. 
Advice for parents
• As long as iron-rich foods are included in first foods, foods can be introduced in any order and at a 
rate that suits the infant.
• Delaying the introduction of solid foods, including allergenic foods, after the age of 6 months may 
increase the risk of developing allergic symptoms.
9.3.2 Healthy foods in the first 12 months
As the infant moves towards 12 months of age, continued exposure and opportunity to sample a wide variety  
of healthy foods results in adequate nutrient intakes and healthy diets in childhood and through to adulthood.524  
It may assist in the choice of a broader range of foods later in life. Offering family foods can help the infant accept 
that special ‘kids’ foods’ are not needed. Suggestions for suitable foods and dietary patterns are included in the 
Australian Dietary Guidelines.4
Food offered should be an appropriate texture and consistency for the infant’s developmental stage:
• from 6 months of age, infants should be offered purees and then mashed foods, progressing to minced and 
chopped foods
• by 8 months most infants can manage ‘finger foods’ 
• by 12 months, infants can have nutritious choices from the foods eaten by the rest of the family and should be 
consuming a wide variety of foods. 
Increasing and varying food texture is essential for oral motor development. An infant will quickly learn to manage 
foods of different textures and will accept food that has been mashed with a fork or minced. Encouraging the 
infant to chew is important. Infants not given ‘lumpy’ textured food until after 10 months of age have greater 
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feeding difficulties at 15 months than those introduced to lumpy food before 6 months or between 6 and 9 months  
of age.525 It appears there is a ‘critical window’ of opportunity for introducing these textured foods to reduce the risk 
of later feeding difficulties. 
Small, hard pieces of food should be avoided as they can cause choking (see Section 9.4.1). Salt should not be 
added to food, as infant kidneys are immature and unable to excrete excess salt. Frequent consumption of added 
sugars is associated with increased risk of dental caries (Evidence Grade C).526-530 Infants given salty or very 
sweet foods may also acquire a taste for them, resulting in poor food choices later in life.531 
Continued breastfeeding (or use of infant formula) until 12 months of age is important for good nutrition.  
Other drinks – including cow’s milk (see Section 9.4.3), fruit juice and sugar-sweetened drinks (see Section 9.4.5) – 
should not be given as they may interfere with intake of breast milk or formula.
Advice for parents
• A variety of solid foods are required for good nutrition and to help the infant to accept a range  
of flavours.
• The texture of foods should be suitable to the infant’s stage of development, progressing from 
pureed to lumpy to normal textures during the 6–12 month period.
• Solid foods should be of acceptable taste without added sugar, honey or salt.
Table 9.1:  Developmental stages and examples of foods
Stage Reflexes and skills Examples of foods that can be consumed
Birth–6 months Suckling, sucking and swallowing Breast milk 
First foods  
(from around 6 months)
Increased strength of suck
Appearance of early chewing
Movement of gag reflex from mid to 
posterior third of tongue
Fortified cereals (e.g. rice), vegetables (e.g. legumes,  
soy beans, lentils), fish, liver, meat and poultry, cooked 
plain tofu 
Other nutritious foods  
to be introduced before  
12 months
Clearing spoon with lips, biting and chewing
Lateral movements of tongue and movement 
of food to teeth
Cooked or raw vegetables (e.g. carrot, potato, tomato), fruit 
(e.g. apple, banana, melon), whole egg, cereals (e.g. wheat, 
oats), bread, pasta, nut pastes, toast fingers and rusks, 
dairy foods such as full-fat cheese, custards and yoghurt
From 12 to 24 months Rotary chewing movement, jaw stability Family foods
Full-cream pasteurised milk 
Source: Adapted from WHO European Region 2003.49
9.3.3 Transition from infancy to toddler
Solid foods should provide an increasing proportion of energy intake after 12 months. Offering a variety of 
nutritious foods is likely to meet most nutrient needs and provides a basis for healthy eating habits.
Small, frequent and nutrient-dense feedings of a variety of foods from the five food groups are important to 
meet nutrient and energy needs during the second year of life. From 12 months of age and beyond, toddlers 
should be consuming family foods consistent with the Australian Dietary Guidelines.4 Special complementary 
foods or milks for toddlers are not required for healthy children.522 
In the second year of life, water and pasteurised full-cream milk are preferred drinks and should be offered in a 
cup rather than a feeding bottle. Sugar-sweetened drinks and fruit juice should be limited (see Section 9.4.5) and 
tea, coffee and other caffeinated drinks are unsuitable (see Section 9.4.5).
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Advice for parents
• From 12 months of age and beyond, toddlers should be consuming family foods consistent with the 
Australian Dietary Guidelines.
• Iron-fortified foods and meat or iron-rich alternatives should continue to be offered.
• Special complementary foods or milks for toddlers are not required for healthy children.
• Milk and water should be offered in a cup rather than a feeding bottle.
Table 9.2:  Meeting the nutritional needs of infants and young children aged 6 to 24 months
• Continue to breastfeed as often as the infant desires and the mother is able – this helps to avoid displacement of breast milk  
by solid foods and to maximise nutrients and immunological benefits, particularly in the first 12 months
• Aim for a variety of complementary solid foods – fruit, vegetables, meat, fish, poultry, cooked plain tofu and eggs
• Iron-fortified infant cereals and meat are good sources of iron – the iron in meat is bioavailable and meat is also a good source  
of zinc and vitamin B12
• The best source of calcium for infants is breast milk or infant formula – cow’s milk should not be given as a main drink to infants 
under the age of 12 months, small quantities may be given as part of solid foods, such as custards and on cereal. Pastuerised  
full-cream milk may be given as the main drink in the second year of life.
• Dietary fat is an important source of energy and essential fatty acids and promotes the absorption of essential fat-soluble  
vitamins – restriction in infancy may adversely affect growth, development and myelination of the central nervous system
• Infants eating a balanced, varied diet do not usually require nutritional supplements – low birth weight infants may be an 
exception and individual clinical advice should be sought
• Infants should always be supervised when eating
• Meals are to be enjoyed – parents who model enjoyment of nutritious dietary practices set the scene for good nutrition  
throughout childhood and beyond
• Seek advice if the infant’s appetite, growth or developmental milestones are impaired and further assessment is required
Food safety
• Attention to food hygiene is very important when preparing foods for infants and children (see the Australian Dietary Guidelines)
• To prevent salmonella poisoning, cook all eggs thoroughly (i.e. until the white is completely set and yolk begins to thicken) and  
do not use uncooked products containing raw eggs, such as home-made ice cream or mayonnaise
• Reduce the transfer of cariogenic bacteria from carer to infant by avoiding inappropriate feeding practices such as sharing  
spoons and other utensils, or tasting infant’s food with shared utensils
Advice for parents
• Consumption of nutrient-poor foods with high levels of fat/ saturated fat, sugar, and/or salt  
(e.g. cakes, biscuits, confectionery and potato chips) should be avoided or limited.
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9.3.4 Infants with a family history of allergy
Food allergies have become a concern in recent decades, particularly in western societies.532,533 A recent 
systematic review suggested that introducing some foods earlier than 6 months may reduce the risk of some 
allergies.534 However, the scientific basis of this has been challenged535-538 due to the association between 
exclusive breastfeeding to around 6 months and optimum morbidity and mortality in the long and short term  
(see Section 1.2.1).20,510,539 
Delaying the introduction of solid foods until after the age of 6 months is associated with increased risk of 
developing allergic syndromes (Evidence Grade D).540-547 It is hypothesised that there is a window of tolerance 
around age 6 months when introducing foods decreases the prevalence of allergy. For example, an Australian 
study found that delaying introduction of egg until after 12 months was associated with a significant increase in 
allergy in high-risk children.548
The Australasian Society of Clinical Immunology and Allergy has found:532 
• little evidence that delaying introducing solid foods beyond 6 months reduces the risk of allergy
• some suggestion that delaying introducing foods may increase (rather than decrease) allergy
• insufficient evidence to support previous advice to specifically delay or avoid potentially allergenic foods such 
as egg, peanuts, nuts, wheat, cow’s milk and fish to prevent food allergy or eczema (this also applies to infants 
with siblings who already have allergies to these foods) 
• a need for more research to determine the optimal time to start complementary solid foods.
The AAP and the EFSA also concluded that there is no reason to delay the introduction of foods to prevent 
allergies, including nuts in suitable form.76,539
Breastfeeding should be continued while solid foods (allergens) are introduced to the infant and has many 
advantages to the health of the infant. Commercially prepared packaged infant formula products and infant foods 
must comply with mandatory allergen declaration requirements in Standard 1.2.3 of the Australia New Zealand 
Food Standards Code.
Treatment of proven food allergies involves avoiding foods known to cause symptoms.
Advice for parents
• If food choices are restricted for medical reasons, the advice of a dietitian or appropriate health 
professional should be sought to ensure that the dietary intake meets nutrient and energy needs.
Table 9.3:  Introducing solids in infants with a family history of allergy
• Solid foods should be introduced at about 6 months of age
• Introduce a variety of foods – foods can be introduced in any order although iron-rich foods should be offered first
• Continue breastfeeding while introducing solid foods
9.3.5 Infants on plant-based or vegan diets
Vegetarian diets do not provide sufficient iron for infants without the use of iron-fortified cereals, milks or other 
foods.549 Vegan diets are also low in iron and in vitamin B12, which is only found in animal foods.
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Advice for parents
• Care needs to be taken with a plant-based diet to ensure that supplies of iron and zinc are adequate – 
this is an important issue because iron is vital for neurocognitive development.
• Mothers who follow a vegan diet should breastfeed their infants for as long as possible, 2 years or 
more is desirable. For infants being fed a vegan diet who are not breastfed or are partially breastfed, 
a commercial soy-based infant formula during the first 2 years of life is recommended. Dietetic 
advice is recommended.
• After dietary assessment, infants on vegan diets may require nutritional supplements, especially  
iron and vitamin B12.
9.4 Foods and beverages not suitable for infants or that should  
be used with care
9.4.1 Nuts and other hard foods
Foods with a high risk of choking such as whole nuts, seeds, raw carrot, celery sticks and chunks of apple should 
be avoided for the first 3 years as their size and/or consistency increases the risk of inhalation and choking. 
However nut pastes and nut spreads can be offered to infants from around 6 months of age.
Advice for parents
• Avoid giving whole nuts and similar hard foods to young children aged less than 3 years to reduce 
the risk of choking.
Peanuts, while technically legumes not nuts, are included in this discussion for convenience. In the US, peanut 
allergy, tree nut allergy or both are reported by more than 1% of the population (e.g. >3 million people) and the 
prevalence has increased among children over the past decade.76,550 At the time of the previous edition of the 
NHMRC Australian Dietary Guidelines, the expert consensus was that the introduction of allergenic foods should 
be delayed.5 However, as discussed in Section 9.3.4, the evidence now supports treating peanuts the same as any 
other foods and introducing them at around 6 months of age (assuming that peanut is fed in a suitable physical 
form, such as a paste, and not as the whole nut). 
9.4.2 Honey 
Honey can contain the spores of Clostridium botulinum, and should not be given to infants aged under 12 months. 
More than 1,500 cases of infant botulism have been confirmed in the US since it was recognised in 1976.551  
Of these, 95% occurred in infants between 6 weeks and 6 months of age. while other foods may contain spores  
of Cl. botulinum, the consumption of honey has been repeatedly associated with infant botulism. Pacifiers and 
teats should never be coated with honey before being given to infants (see Section 3.3.1).
Advice for parents
• To prevent botulism, do not feed honey to infants aged under 12 months.
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9.4.3 Milk from animal sources
Any unmodified milk from non-human species, including cow’s, goat’s and sheep’s milk, is not suitable for infants 
due to differences in protein and electrolyte concentrations. 
Unpasteurised milks have additional infectious risks and have been associated with the development of infections 
such as Q fever, toxoplasmosis, brucellosis and E. coli O157:H7–associated haemolytic uremic syndrome.485,552
Advice for parents
• Unmodified milk from animal sources should not be given as a main drink before 12 months.
• Unpasteurised milk should not be used.
Cow’s milk (full cream cow’s milk) 
Cow’s milk has high electrolyte and protein concentrations giving it a high renal solute load. Cow’s milk contains 
23 mmol/l of sodium and 3.4 g/100 ml of protein.553 Feeding infants with whole cow’s milk before 12 months  
of age is associated with an increased incidence of iron deficiency. The AAP first recommended against the use  
of cow’s milk under 12 months of age in 1992.554 This position has been reconfirmed by more recent studies  
and reviews. 
Although cow’s milk should not be given as a main drink to infants under the age of 12 months, small quantities 
may be given as part of solid foods, such as custards and on cereal. After 12 months of age the consumption of 
cow’s milk should be limited to around 500 ml because of the high protein and low iron content (see Table 2.1; 
page 27) and the risk of reducing diversity in the diet. 
Advice for parents
• Cow’s milk should not be given as the main drink to infants under 12 months.
• Pasteurised cow’s milk is an excellent source of protein, calcium and other nutrients and may be 
introduced as a drink at around 12 months of age and be continued throughout the second year of 
life, and beyond.
Goat’s milk
Goat’s milk is not recommended for infants under the age of 12 months for reasons similar to those given for 
whole cow’s milk above and for the additional reasons below.
Goat’s milk is not superior to cow’s milk. An exclusive, whole goat’s milk diet can cause severe morbidity  
and potentially mortality in infants, including electrolyte imbalances, metabolic acidosis555 and antigenicity.  
Various internet sources claim that goat’s milk is less allergenic than cows’ milk and is a suitable substitute for  
infants with cow’s milk allergy, but there is no evidence to support this claim. In vitro studies have revealed 
extensive cross-reactivity between cow’s milk and goat’s milk protein.485 
like cow’s milk, goat’s milk has high electrolyte and protein concentrations giving it a high renal solute load.  
Goat’s milk contains 50 mg of sodium and 3.56 g of protein per 100 ml, approximately three times the respective 
values in breast milk of 17 mg and 1.03 g per 100 ml. The recommended adequate intakes for sodium and protein 
for infants below 6 months of age are 120 mg per day and 10 g per day, respectively.230 Newborn infants have 
immature kidneys, putting them at substantive risk for hypernatraemia and azotaemia, especially if they  
are dehydrated. 
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Due to its very low levels of folate and vitamin B12, consuming goat’s milk during infancy can result in severe 
megaloblastic anaemia.556 Goat’s milk has 6 µg of folate per litre compared with 50 µg per litre in breast milk. Infantile 
vitamin B12 deficiency is a medical emergency due to the potential for severe, irreversible neurological damage.
Systematic evaluation of feeding unmodified goat’s milk to infants less than 12 months of age is lacking, but  
the current literature is consistent in advocating against this practice.
Advice for parents
• Due to potential dangers associated with feeding goat’s milk to infants, its use is not recommended.
Low-fat and reduced-fat milk
low-fat and reduced-fat milks (including skim milk) have a fat content of 0.1–2.5% compared to the usual  
4% in full cream milks. In nutritional terms the 4% of fat in milk contributes up to 50% of its energy content. 
These lower energy and fat levels are not nutritionally suitable for children aged less than 2 years. After 2 years  
of age children can drink reduced-fat milks with the rest of the family.
Advice for parents
• low-fat and reduced-fat milks are not recommended in the first 2 years of life.
9.4.4 Plant-based milk substitutes
Plant-based milks (e.g. soy, rice, oat) are not an appropriate source of nutrition for infants. Calcium-enriched rice 
and oat drinks can be used after 12 months, as long as a full-fat variety is used and alternative forms of protein and 
vitamin B12 are included in the diet. These products are suitable when used under health professional supervision.
Advice for parents
• Soy (except soy follow-on formula) and other nutritionally incomplete plant-based milks (e.g. rice, oat, 
coconut or almond milk) are inappropriate alternatives to breast milk or formula in the first 12 months.
• Fortified soy drink or calcium-enriched rice and oat beverages can be used after 12 months under 
health professional supervision, as long as a full-fat variety is used and other sources of protein and 
vitamin B12 are included in the diet.
9.4.5 Non-milk beverages
Breast milk or infant formula should be the main drink in the first 12 months. Exclusively breastfed infants do not 
require additional fluids up to 6 months of age. For formula-fed infants, cooled boiled tap water may be used if 
additional fluids are needed. From around 6 months, small amounts of cooled boiled water can supplement breast 
milk or infant formula. Consuming any other drinks in the first 12 months may interfere with an infant’s intake of 
breast milk or infant formula.
After 12 months, water and whole cow’s milk should be the main drinks offered. where available, clean and safe tap 
water should be offered, especially if it contains fluoride.
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Fruit juice and fruit drink 
Fruit juices should not be given to infants522 and should not be considered as a replacement for fruit at any age. 
Juices made from compressed fruit contain many of the nutrients present in fruits but not the dietary fibre.  
They have historically been given to children to prevent vitamin C deficiency and scurvy because cow’s milk is  
low in vitamin C. However, both breast milk and infant formulas contain adequate amounts of this nutrient. 
Vitamin C is also found in whole fruits, some vegetables and fortified foods.
Studies in Australia show a high prevalence of inclusion of juice in infants’ diets. A 1994 study found that, in 
addition to milk, fruit juice and water were the main fluids given to infants aged less than 8 months, especially 
formula-fed infants, and 85% of the infants on juice had begun drinking it by the age of 6 months.557 A later study 
found that 23% of infants consumed juice by 6 months and 67% by 12 months.558 Juice was consumed by 89% 
of Aboriginal infants at 12 months.559
For infants over 6 months of age, drinking water is preferable to fruit juices and fruit drinks.560 Excess consumption 
of fruit juice by young children has been associated with gastrointestinal symptoms, failure to thrive, decreased 
appetite, loose stools, failure to gain weight, and obesity.561 Fruit juice is also acidic and can increase the risk of 
dental caries and erosion.
The AAP summarised the evidence on fruit juice and infants as follows:560 
• fruit juice offers no nutritional benefit for infants younger than 6 months and no nutritional benefits over whole 
fruit for infants older than 6 months and children
• 100% fruit juice or reconstituted juice can be a healthy part of the diet when consumed as part of a well-balanced 
diet – fruit drinks often contain only a small quantity of fruit juice and are not nutritionally equivalent to fruit juice 
(or fruit)
• juice is not appropriate in treating dehydration or managing diarrhoea
• excessive juice consumption may be associated with malnutrition (overnutrition and undernutrition) and with a 
variety of gastrointestinal symptoms including diarrhoea, flatulence, abdominal distention, and dental caries. 
The AAP recommends:560
• juice should not be introduced into the diet of infants before 6 months of age
• infants should not be given juice from bottles or easily transportable covered cups that allow them to consume 
juice easily throughout the day 
• infants should not be given juice at bedtime
• children should be encouraged to eat whole fruits to meet their recommended daily fruit intake
• fruit juice be limited to 120–180 ml per day for children aged over 12 months. 
A more recent systematic review has confirmed the strength of these recommendations.562 Health professionals 
should routinely discuss the use of fruit juice and fruit drinks and educate parents about differences between the 
two. Juice should never replace an infant’s breast milk or infant formula intake.
The Australian Dietary Guidelines state that fruit juice should only be used occasionally as a substitute for whole 
fruit, if fruit juice is consumed, it should be within the recommended quantities for each age and gender group. 
Fruit juice is not recommended for infants. when additional liquids are required for infants, cooled boiled tap water 
is preferable.4
Further information on recommended quantities for children over 12 months of age is available in the associated 
companion resources to the Eat for Health Program.
Advice for parents
• Fruit juice and fruit drinks are not necessary or recommended for infants under 12 months. 
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Caffeinated and sugar-sweetened drinks
Tea is the most widely used beverage in the world; it is of great cultural importance in many societies and is 
commonly given to infants, sometimes even as a prelacteal feed.446 Tea contains tannins and other compounds 
that bind iron and other minerals, thereby reducing their bioavailability.563,564 As well, sugar is often added to tea, 
increasing the risk of dental caries. For these reasons, tea is not recommended as a drink for infants – it is of no 
known benefit to infants and could possibly be harmful.
Coffee and other caffeinated drinks are also unsuitable for infants. Sweetened drinks should be avoided.
Advice for parents
• Do not offer infants tea, herbal teas, coffee or sugar-sweetened drinks (soft drinks, cordials).
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10.  Interpretation of the WHO Code for Health 
Workers in Australia 
10.1 The WHO Code
The wHO Code9 was formulated in response to concerns over the effects on infant health of unfettered promotion 
of infant formula throughout the world. The drive for the wHO Code came from recognition of the increased risks 
of morbidity and mortality in infants who are not breastfed. 
The aim of the wHO Code is to contribute to the provision of safe and adequate nutrition for infants by protecting 
and promoting breastfeeding and by ensuring the correct use of breast-milk substitutes, when these are necessary, 
on the basis of adequate information and through appropriate marketing and distribution.
The wHO Code itself, as approved by the wHA, is not legally binding unless individual nations enact specific 
legislation. The wHO Code has not been updated, but a number of supplementary resolutions have been passed 
by the wHA.565 As recently as May 2010 the wHA passed a resolution urging countries to strengthen their 
commitments to the wHO Code and the companion BFHI.566 
10.1.1 Australia’s Implementation of the WHO Code
Under the wHO Code:
• governments have the responsibility to ensure that objective and consistent information is provided on infant 
and young child feeding for use by families and those involved in the field of infant and young child nutrition
• feeding with infant formula should be demonstrated only by health workers, or other community workers if 
necessary, and only to the mothers or family members who need to use it. 
Those aspects of the wHO Code that are appropriate to Australia’s social, legal and economic environment  
are implemented through:
• the Marketing in Australia of Infant Formulas Agreement: Manufacturers’ and Importers Agreement 1992  
(MAIF Agreement) (see Section 10.2)
• food labelling laws (Standard 2.9.1 of the Australia New Zealand Food Standards Code) (see Sections 8.1 and 8.2)
• the NHMRC Infant Feeding Guidelines, which were developed as a part of the Australian response to the  
wHO Code and stated ‘The guidelines aim to help all health workers understand how the wHO Code and  
MAIF Agreement affect their work in both breastfeeding and using infant formula.’25
10.1.2 Health workers’ role 
All health workers in Australia have an important role in promoting and supporting breastfeeding. Some aspects  
of the wHO Code are the responsibility of other parties, such as government or industry, but it is important  
that health workers are able to support and understand the objectives of the wHO Code as appropriate to 
Australian conditions. 
In keeping with the aims of the wHO Code, and its application in Australia, all health workers should:
• promote optimal infant nutrition by promoting breastfeeding
• provide information about infant formula when required and support families who are using infant formula
• understand the intent of the MAIF Agreement in limiting the marketing of infant formula, particularly in regard 
to gifts and samples from infant formula companies.
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Advice for health workers
• Continue to implement the wHO Code and be aware of health professional obligations under the 
MAIF Agreement. 
10.2 The Marketing in Australia of Infant Formulas Agreement
The MAIF Agreement is a voluntary, self-regulatory code of conduct between manufacturers and importers of 
infant formula in Australia. It was developed in 1992 as an arrangement authorised under the then Trade Practices 
Act 1974. 
The aim of the MAIF Agreement is to contribute to the provision of safe and adequate nutrition for infants, by the 
protection and promotion of breastfeeding and by ensuring the proper use of breast-milk substitutes, when they 
are necessary, on the basis of adequate information and through appropriate marketing and distribution (as per 
Article 11.1 of the wHO Code). A copy of the MAIF Agreement is provided in Appendix l.
10.2.1 Application
The MAIF agreement applies to the marketing and promotion of formulas for infants up to 12 months of age by 
Australian manufacturers and importers of infant formula who are signatories. As at 2011, the six signatories to  
the MAIF Agreement represented most of the infant formula market in Australia:
• Abbott Australasia Pty ltd
• Bayer Australia ltd
• HJ Heinz Company Australia ltd
• Nestlé Australia ltd
• Nutricia Australia Pty ltd
• Pfizer Nutrition.
The marketing activities of distributors and retailers including pharmacies and supermarkets are outside the  
scope of the MAIF Agreement. Health workers do not have obligations under the MAIF.
In relation to the products, the MAIF Agreement applies to:
• infant formula i.e. formula that is suitable for babies from birth (e.g Starter, Stage 1 or All Ages infant formulas)
• follow-on formula i.e. formula that is suitable for babies from 6 months.
The MAIF Agreement does not apply to:
• toddler milk drinks suitable from 12 months (sometimes called Growing Up milks)
• complementary foods (i.e. baby cereal and packaged baby foods)
• feeding bottles and teats.
10.2.2 Advisory Panel on the Marketing in Australia of Infant Formula
The Advisory Panel on the Marketing in Australia of Infant Formula (APMAIF) monitors compliance with, and 
advises the government on, the MAIF Agreement. The APMAIF assesses complaints, which may be submitted  
by the public (including industry participants or other interested stakeholders) and determines whether a breach  
of the MAIF Agreement has occurred. 
Membership of the APMAIF comprises an independent Chair, an industry representative, a community and 
consumer representative, a public health and nutrition expert and a legal expert. Members are appointed by the 
Parliamentary Secretary for Health and Ageing. The Department of Health and Ageing acts as official observer  
and provides secretariat services.
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Terms of reference of the APMAIF are to:
• receive and investigate complaints regarding the marketing in Australia of infant formulas
• act as a liaison point for issues relating to the marketing in Australia of infant formulas
• develop guidelines on the interpretation and application of the MAIF Agreement
• provide advice on the operation of the MAIF Agreement to the Australian Government Minister for Health  
and Ageing.
The APMAIF has no statutory or formal regulatory powers, either to obtain information from industry participants 
or other parties or to enforce the MAIF Agreement. Reliance is placed upon the cooperation of the industry 
participants and other stakeholders to provide information, and on the commitment of industry participants to 
implement any changes to marketing practices that are requested by the APMAIF.
while there are no financial or legal sanctions associated with breaches of the MAIF Agreement, if the APMAIF 
determines that a breach of the MAIF Agreement has occurred, the Minister (or Parliamentary Secretary) is informed 
and details of the breach are published in the APMAIF’s annual report. The annual report is normally tabled in 
Parliament and copies made available to stakeholders. Reports are also available from the APMAIF website.567 
In accordance with its terms of reference, the APMAIF occasionally develops guidelines on the interpretation and 
application of the MAIF Agreement. These guidelines are made available on the APMAIF website as a reference 
source for stakeholders. 
10.3 Differences between the MAIF Agreement and the WHO Code
The MAIF Agreement only operates in Australia and does not implement all aspects of the wHO Code. It is part  
of Australia’s response to becoming a signatory to the wHO Code. It applies only to manufacturers and importers  
of infant formulas and does not include other milk products, foods, beverages or feeding bottles and teats.  
Only manufacturers and importers are signatories to the MAIF agreement, which therefore excludes retail activities. 
Due to the need to cover a wider range of social and economic circumstances, the wHO Code applies to all 
marketing and related practices of the following products: breast-milk substitutes including infant formula, other 
milk products, feeding bottles and teats and foods and beverages - including bottle fed complementary foods, 
when marketed to be suitable for use as a partial or total replacement of breast milk. It also applies to their  
quality and availability and to information concerning their use. 
It should also be noted that the wHO Code applies to ‘health workers’ who may or may not have a professional 
qualification whereas the MAIF Agreement refers to ‘health care professionals’. For this reason the MAIF 
Agreement differs from the wHO Code in that it allows for the distribution of samples for professional evaluation  
and research purposes, through health care professionals including pharmacists.
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Appendices
Appendix A 
Development of the Infant Feeding Guidelines 
Literature Review
The search and guideline development strategies used for the Infant Feeding Guidelines is identical to that  
used for the Australian Dietary Guidelines.4 The Infant Feeding Guidelines are based on the 2003 edition.
Since the last set of guidelines were published in 2003, developments in infant feeding have required revision, 
updated references and consideration of the Australian context. 
The NHMRC commissioned systematic literature reviews to guide the development of the Australian  
Dietary Guidelines:
• a systematic literature review for the Australian Dietary Guidelines (the NHMRC A review of the evidence  
to address targeted questions to inform the revision of the Australian Dietary Guidelines568)
• an additional systematic literature review for the Infant Feeding Guidelines (the NHMRC Infant Feeding 
Guidelines Literature Review 569). 
The methodology for the literature review and the criteria for levels of evidence are described in detail in  
Appendix B of the Australian Dietary Guidelines 2012 edition.4 Infant feeding guidelines from authoritative  
bodies in Australia and internationally were also obtained and are listed in the literature review. The countries 
included in the literature review are the birth countries of most Australian infants as detailed in the literature 
review. More details of the search strategy and the countries covered are in the literature review. The literature 
reviews are available at www.eatforhealth.gov.au. 
Contributors
The Infant Feeding Guidelines were developed utilising a collaborative approach, combining the content expertise 
of the Dietary Guidelines working Committee with expert technical writers. The NHMRC managed the entire 
process and representatives from DoHA participated as observers. DoHA provided a significant proportion of  
the funding that developed these Guidelines. 
Curtin University of Technology was commissioned in June 2010 by NHMRC through a Request for Quote  
process to review the evidence and revise the 2003 guidelines accordingly. The Infant Feeding Guidelines were 
developed by the following technical team:
• Professor Colin Binns*, Curtin University 
• Professor Jane Scott, Flinders University
• Professor David Forbes, University of western Australia
• katie Hewitt (Research Officer)
• Maria Pasalich (Research Officer)
*Professor Binns is Deputy Chair of the Australian Dietary Guidelines Committee
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The Infant Feeding Subcommittee2 of the NHMRC Dietary Guidelines working Committee provided oversight to 
the process and made many useful suggestions:
• Professor Amanda lee, Dietary Guidelines working Committee Chair, Queensland Health
• Professor Peter Davies, University of Queensland
• Professor Dorothy Mackerras, Food Standards Australia New Zealand (as at end March 2011)
• Dr Rosemary Stanton, Nutrition Consultant 
Targeted Review
The Infant Feeding Guidelines underwent a comprehensive targeted review to assess the useability by health 
workers and general content, as relevant to the Australian context. 
This review was completed by:
• Professor karen Simmer
School of women’s and Infants’ Health, The University of western Australia
School of Paediatrics and Child Health, The University of western Australia
Public Consultation
The Council of NHMRC considered the draft guidelines on 16 June 2011 and 6 October 2011. On 6 October 2011 
the Council agreed to recommend the Chief Executive Officer (CEO) of NHMRC release the Guidelines for public 
consultation. 
Public consultation on the draft guidelines was undertaken from 24 October 2011 to 5 December 2011. This process 
was conducted in accordance with Section 13 of the NHMRC Act 1992. The public consultation was advertised 
in major Australian newspapers and on the NHMRC website. Invitations were also sent to a large number of key 
stakeholders and those with a known interest in nutrition. Over 130 submissions were received from a variety of 
stakeholders including individuals, professionals and industry. 
The Infant Feeding Subcommittee of the NHMRC Dietary Guidelines working Committee met on 6 and 7 March 
2012 to consider the submissions. More information and/or consideration were requested around:
• recommended period for breastfeeding
• allergy prevention
• introduction of solid foods
• growth charts
• MAIF agreement
• wHO code
Expert Review
The Infant Feeding Guidelines also underwent independent expert review, primarily on the evidence base used. 
The expert reviewers were required to declare any conflicts of interest as per the process outlined in Appendix B 
of the Australian Dietary Guidelines 2012 edition.
The expert reviewers were:
• Dr Adriano Cattaneo
Unit for Health Services Research and International Health, Institute of Child Health, Trieste, Italy
• Professor kim F Michaelsen
Department of Human Nutrition, Faculty of Science, University of Copenhagen, Denmark 
2 The Infant Feeding Subcommittee are all practising health professionals in paediatrics, dietetics, general practice and 
public health. We would like to thank the countless thousands of mothers, fathers and infants that we have delivered 
and cared for during our careers. They have provided us with all kinds of practical information and hints, and inspired 
us to research where the answers have not been clear. 
APPENDICES
National Health and Medical Research Council
103
Editing
Ampersand Health and Science writing were selected through a Request for Quote process from the NHMRC 
Technical writers and Editors Panel to complete the final editing.
Endorsement
The Infant Feeding Guidelines were considered by the Council on 20 November 2012 for recommendation to the 
CEO for issuing. The CEO was pleased to accept the Council’s advice and agreed to issue the Guidelines under 
Section 7(1a) of the National Health and Medical Research Council Act 1992.
Review
In line with NHMRC policy, Council will look at the current Guidelines after five years and recommend to 
NHMRC’s CEO if they need to be reviewed.
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Appendix B 
Infant feeding evidence statements
The evidence statements below have been graded according to standard NHMRC protocols:
• Grade A (convincing association) indicates that the body of evidence can be trusted to guide practice
• Grade B (probable association) indicates that the body of evidence can be trusted to guide practice in  
most situations
• Grade C (suggestive association) indicates that the body of evidence provides some support for the 
recommendations but care should be taken in its application
• Grade D indicates that the body of evidence is weak and any recommendation must be applied  
with caution.
Evidence extracted from the NHMRC Infant Feeding Literature Review569 
Initiating, establishing and maintaining breastfeeding
Question Grade Statement
What is the relationship between 
breastfeeding in the first hour after delivery 
and breastfeeding outcomes? 
C Breastfeeding in the first hour after delivery is associated with 
improved breastfeeding outcomes.
What is the effect of delivering by Caesarean 
section on breastfeeding outcomes? 
D Delivery by Caesarean section may be negatively associated with the 
initiation of breastfeeding, particularly exclusive breastfeeding, and 
to a lesser extent breastfeeding duration. 
What is the association between rate of 
breastfeeding and birth weight? 
No grade 
given
If the infant is not admitted to the neonatal intensive care unit,  
the rate of breastfeeding is not related to birth weight.
What is the impact of prelacteal feeds on 
breastfeeding outcomes? 
C There is consistent evidence to support the hypothesis that the use  
of prelacteal feeds negatively affects breastfeeding duration.
What is the association between ethnicity  
and breastfeeding type and duration? 
No grade 
given
Insufficient evidence to make a formal evidence statement on 
ethnicity and breastfeeding in Australia. There appears to be no 
association between ethnicity and breastfeeding duration. 
What is the association between fathers 
supporting the decision to breastfeed and 
breastfeeding outcomes? 
B When the infant’s father is supportive of breastfeeding, initiation  
of breastfeeding is more likely and the duration will be longer for  
any breastfeeding.
Social support (other than fathers) and 
breastfeeding. 
No grade 
given
Insufficient evidence to support a statement.
What is the relationship between infant 
gender and breastfeeding initiation  
and duration? 
No grade 
given
Insufficient evidence to make a formal evidence statement.  
The available evidence suggests that infant gender is not an important 
factor in breastfeeding initiation and breastfeeding duration.
What is the relationship between infant 
health status and breastfeeding initiation  
and duration? 
No grade 
given
Insufficient evidence to make an evidence statement.
What is the relationship between location 
(rural vs. urban) and breastfeeding? 
C In Australia, there is no difference or a slight increase in rural areas 
in the smaller cohort studies. Cross sectional studies (e.g. ABS) show 
higher ever breastfed rates in rural areas. 
What is the relationship between 
socioeconomic status and breastfeeding? 
C The 1995 National Health Survey shows higher socioeconomic status 
is associated with higher rates of breastfeeding in Australia. 
What is the evidence that maternal obesity 
is negatively associated with breastfeeding 
outcomes? 
B There is evidence that maternal obesity is negatively associated with 
the initiation of breastfeeding and probably breastfeeding duration.
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Question Grade Statement
What is the relationship between parity  
and breastfeeding? 
No grade 
given
As parity has become a difficult variable to study no evidence 
statement has been developed.
What is the association between maternal 
age and breastfeeding outcomes? 
B Younger maternal age, particularly less than 20 years, may be 
negatively associated with both the initiation of breastfeeding and 
breastfeeding duration.
What is the association between maternal 
education and breastfeeding outcomes? 
C In Australia, and other Western countries, higher levels of education 
are associated with better breastfeeding outcomes. In Asian 
countries, such as China the reverse is the case.
Breastfeeding: early days
Question Grade Statement
What is the association between demand 
feeding and ‘rooming in’? 
No grade 
given
Demand feeding and the associated “Rooming Policies” are now 
standard practice in Australian hospitals. Due to the lack of variation 
in exposure variable no evidence statement has been developed.
Does exercise by mothers in the postpartum 
period affect breastfeeding performance? 
B Exercise by mothers does not affect breastfeeding performance.
Is the implementation of the Baby Friendly 
Hospital Initiative (BFHI) associated with 
breastfeeding performance and duration? 
B Implementation of the BFHI improves breastfeeding outcomes.
What is the impact of pacifier use on the 
prevention of SIDS? 
B The use of a pacifier reduces the risk of SIDS.
Is pacifier use negatively associated with 
breastfeeding duration? 
C The use of a pacifier before 4 weeks is associated with a reduced 
duration of breastfeeding (any, predominant and exclusive).
Breastfeeding: common problems and their management
Question Grade Statement
What are the best forms of treatment for 
women who experience nipple pain/trauma 
during lactation? 
D No single intervention offers a significant improvement in the 
symptoms or duration of nipple pain/trauma. 
What interventions are recommended for  
the prevention of nipple pain/trauma  
during lactation? 
D No single intervention provides a significant effect in preventing 
nipple pain/trauma. 
What is the prevalence of nipple variation 
(at least one flat, inverted or non-protractile 
nipple) in lactating women? 
D Approximately 8–10% of lactating women have at least one flat, 
inverted or non-protractile nipple.
What is the physiological response to nipple  
shield use? 
D Nipple shield use is associated with a decrease in milk transfer 
however more research investigating this association is required. 
Management of eczema and dermatitis of 
the nipple. 
No grade 
given
Insufficient evidence to develop a body of evidence statement.
Nipple piercings during breastfeeding. No grade 
given
Insufficient evidence to develop a body of evidence statement.
Nipple vasospasm (Raynaud’s phenomenon) No grade 
given
Insufficient evidence to develop a body of evidence statement
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Question Grade Statement
How does a mother’s perceived breast milk 
insufficiency affect breastfeeding level  
and duration? 
D Approximately 25–35% of lactating women reduce breastfeeding 
duration or level due to perceived breast milk insufficiency.
What are the best forms of treatment for 
women who experience breast engorgement 
during lactation? 
D No pharmacological or non-pharmacological treatments for  
breast engorgement are associated with significant improvement 
 in symptoms.
What is the prevalence of breast 
engorgement in lactating women? 
D Approximately 40% of lactating women experience moderate-severe 
symptoms of breast engorgement.
What is the prevalence of mastitis in 
lactating women? 
D Approximately 10–25% of lactating women experience at least one 
episode of mastitis.
What preventative strategies are effective 
in reducing the incidence and recurrence of 
mastitis in lactating women? 
D No pharmacological or non-pharmacological preventative  
methods are associated with a reduced occurrence of mastitis in 
breastfeeding women.
What is the prevalence of breast abscess in 
lactating women? 
D Approximately 0.1 – 0.5% of lactating women develop a breast 
abscess in developed countries, including Australia.
What is the incidence of breast abscess 
in lactating women with inflammatory 
symptoms of the breast?? 
D Approximately 3–10% of lactating women with inflammatory 
symptoms of the breast later developed a breast abscess.
What is the prevalence of maternal 
postnatal depression? 
B Approximately 10–15% of women experience depression  
(EPDS score ≥ 12) within 12 months of delivery.
What is the association between postnatal 
depression and shorter breastfeeding 
duration? 
C Postnatal depression is associated with shorter breastfeeding duration.
What is the relationship between infant 
breast refusal and breastfeeding duration? 
No grade 
given
Evidence was not strong enough to develop a body of evidence 
statement.
Prevalence and management of infant crying. No grade 
given
Evidence was not strong enough to develop a body of evidence 
statement.
Regurgitation, gastro-oesophageal reflux and 
feeding related behaviours.
No grade 
given
No evidence statement developed.
What is the prevalence of ankyloglossia 
(tongue-tie) in infants? 
D Approximately 4–10% of infants are born with ankyloglossia.
Does ankyloglossia (tongue-tie) affect 
breastfeeding outcomes? 
D Ankyloglossia is associated with an increased risk of  
breastfeeding difficulties.
How effective is frenotomy in the treatment 
of ankyloglossia (tongue-tie)? 
D Frenotomy is an effective treatment for ankyloglossia.
What impact does breastfeeding have on 
postpartum weight loss? 
No grade 
given
Insufficient evidence to make a statement on the effects of 
breastfeeding alone on postpartum weight loss. 
Breastfeeding in specific situations
Question Grade Statement
What is the effect of maternal and paternal 
smoking on breastfeeding outcomes? 
A Maternal and paternal smoking is negatively associated with 
breastfeeding outcomes.
What is the association between mothers 
returning to work and breastfeeding outcomes? 
B Intention to work or return to paid employment is negatively 
associated with both the initiation of breastfeeding and 
breastfeeding duration.
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Question Grade Statement
What is the risk of mother-to-child-transmission of 
hepatitis C through breastfeeding? 
C There is no association between transmission of hepatitis C and 
mode of infant feeding.
What is the risk of mother-to-child-transmission 
of hepatitis C through breastfeeding in hepatitis C 
and HIV co-infected mothers? 
D Hepatitis C mothers co-infected with HIV are at an increased risk 
of transmitting hepatitis C through breast milk.
Expressing and storing breast milk
Question Grade Statement
What is the optimum storage time of expressed 
breast milk? 
C The maximum (optimum) storage time of breast milk under clean 
conditions in a refrigerator 0–4°C is around 96 hours.
What is the association between breast milk 
expression and breastfeeding outcomes? 
No grade 
given
An insufficient number of studies were available to make a 
formal evidence statement.
Introducing solid foods
Question Grade Statement
Is the age of solid food introduction in children 
associated with the development of overweight 
later in life? 
C Introducing solid foods before 4 months is associated with 
increasing risk of overweight in children.
Foods not suitable or that should be used with care
Question Grade Statement
How many infants are fed unmodified cow’s milk 
before 12 months of age? 
D The majority of infants are given cow’s milk before the 
recommended age of 12 months.
What factors are predictive of the introduction of 
cow’s milk before 12 months of age? 
C Low maternal educational and low socioeconomic status are 
associated with the introduction of unmodified cow’s milk to 
infants less than 12 months of age.
What are the risks associated with feeding 
unmodified cow’s milk to infants less than  
12 months of age? 
D Feeding infants with whole cow’s milk before 12 months of age 
is associated with an increased incidence of iron deficiency.
Infant feeding and later outcomes
Question Grade Statement
What are the benefits of breastfeeding (partial 
and exclusive) and the risks of not breastfeeding 
(any and exclusive), to infants and mothers, both 
in the short term and long term? 
C Breastfeeding is associated with a reduced risk of asthma  
and atopic disease.
Is the duration of breastfeeding associated with 
lower rates of development of Inflammatory Bowel 
Disease and Coeliac Disease? 
C Breastfeeding is associated with lower rates of coeliac  
disease and inflammatory bowel disease (Crohn’s disease  
and ulcerative colitis).
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Evidence extracted from the NHMRC literature review for the Australian  
Dietary Guidelines
Breastfeeding: early days
Question Grade Statement
What are the benefits of breastfeeding (partial and 
exclusive) and the risks of not breastfeeding (any and 
exclusive), to infants and mothers, both in the short 
term and long term? 
C Not breastfeeding is associated with an increased risk  
of SIDS.
Life course food consumption and breastfeeding
Question Grade Statement
Is breastfeeding associated with children adopting 
appropriate life course consumption and dietary 
patterns? 
A Compared to infants who are formula fed, being breastfed 
is associated with reduced risk of becoming obese in 
childhood, adolescence, and early adulthood.
Breastfeeding and adult disease outcomes
Question Grade Statement
What are the benefits of breastfeeding (partial and 
exclusive) and the risks of not breastfeeding (any and 
exclusive), to infants and mothers, both in the short 
term and long term? 
C Being breastfed initially, particularly exclusively breastfed 
is associated with lower blood cholesterol concentrations 
in adult life.
What are the benefits of breastfeeding (partial and 
exclusive) and the risks of not breastfeeding (any and 
exclusive), to infants and mothers, both in the short 
term and long term? 
B Being breastfed in infancy is associated with lower 
systolic and diastolic blood pressure up to adolescence.
Breastfeeding and maternal and infant outcomes
Question Grade Statement
What are the benefits of breastfeeding (partial and 
exclusive) and the risks of not breastfeeding (any and 
exclusive), to infants and mothers, both in the short 
term and long term? 
B Infants who are exclusively breastfed for 6 months 
experience less morbidity from gastrointestinal infection 
than those who are mixed breastfed as of 3 or 4 months.
What are the benefits of breastfeeding (partial and 
exclusive) and the risks of not breastfeeding (any and 
exclusive), to infants and mothers, both in the short 
term and long term? 
B Infants, from either developing or developed countries, 
who are exclusively breastfed for 6 months or longer do 
not have deficits in growth compared to those who are not 
exclusively breastfed.
What are the benefits of breastfeeding (partial and 
exclusive) and the risks of not breastfeeding (any and 
exclusive), to infants and mothers, both in the short 
term and long term? 
B There are no apparent risks in a general recommendation 
for exclusive breastfeeding for the first 6 months of life, in 
both developing and developed countries. However, infants 
should still be managed individually in order to achieve 
sufficient growth and minimise adverse outcomes.
What are the benefits of breastfeeding (partial and 
exclusive) and the risks of not breastfeeding (any and 
exclusive), to infants and mothers, both in the short 
term and long term? 
B Mothers of infants exclusively breastfed for 6 months or 
more have more prolonged lactational amenorrhea.
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Optimising breastfeeding outcomes
Question Grade Statement
What nutritional factors are important in 
optimising breastfeeding outcomes? 
B Consumption of alcohol by lactating women in the range of 
0.3–0.8 g/kg body weight is associated with increased risk of 
adverse infant outcomes.
What nutritional factors are important in 
optimising breastfeeding outcomes? 
C Breastfeeding is associated with higher infant selenium status 
compared to formula feeding.
What factors are important in optimising 
breastfeeding outcomes? 
A Antenatal and perinatal support for breastfeeding can increase 
the proportion of women breastfeeding (both exclusive and  
non-exclusive) up to age 6 months.
What factors are important in optimising 
breastfeeding outcomes? 
B Breastfeeding support (any type) increases duration of 
both exclusive and non-exclusive breastfeeding both in the 
immediate post-natal period and at 6 months of age.
What factors are important in optimising 
breastfeeding outcomes? 
C Maternal perceived insufficient milk supply is associated  
with increased risk of early cessation of lactation.
Introduction of solid foods
Question Grade Statement
Does a particular intake of sugars affect the risk 
of dental disease? 
C Frequent consumption of added sugars is associated with 
increased risk of dental caries.
Is the age of solid food introduction in children 
associated with the development of overweight 
later in life? 
D Age of introduction of solid foods is not associated with risk  
of overweight in children younger than 7 years of age. 
Is age of introduction of solid foods associated 
with risk of developing allergic syndromes? 
D Delay in the introduction of solid foods until after the age of 
6 months is associated with increased risk of developing  
allergic syndromes. 
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Appendix C
Considerations in interpretation of the breastfeeding evidence base
Breastfeeding provides major public health benefits in Australia and hence it is important that it be monitored 
accurately. Breastfeeding is a dynamic process that lasts for a long period of time, often for longer than 12 months. 
Measurement involves frequent measurements (for example interviews, records, diaries) or must rely on memory.
In comparing breastfeeding rates the following factors need to be considered:
• Definitions used – The standard definitions are given on page 129. while most studies acknowledge standard 
definitions, they are not always used.570 This particularly applies to ‘exclusive breastfeeding’. Some reports  
have not included prelacteal feeds and supplementary feeds given in hospital. This can be important as these 
feeds can alter the human microbiome and future health. In other cases, exclusive breastfeeding rates are 
calculated on the past 24 hours experience. This measures exactly what it says – breastfeeding status in the 
past 24 hours – and should not be referred to as exclusive breastfeeding. 
• Recall of past events – Some events are remembered more accurately than others. Recall periods should be  
as short as possible. A cohort study, where questionnaires are answered approximately every month or diaries 
are completed, provides the most accurate data.
• Accuracy of duration – Some surveys ask the mother for the date that breastfeeding ceased or changed. 
Duration can then be ascertained and rounded to the nearest week. Other surveys are less accurate and  
record breastfeeding to the nearest month. The degree of accuracy of recording duration influences the way 
the data can be reported and compared to other breastfeeding data. Ideally, breastfeeding events should be 
recorded to within a week of occurrence.
• Sample selection – The same constraints on sample selection apply to all epidemiological studies. In assessing  
the study ask the question: what population does this sample represent? 
• Response rates – The same constraints on response rates apply to all epidemiological studies. why do  
potential subjects not participate? Is it more likely that non-breastfeeding mothers will refuse to participate? 
Perhaps working mothers will be under–represented because they are too busy. 
• Sample size – How was the sample size calculated? Is it big enough?
• Comparison of studies – Rates from studies using different methods should be compared with caution. 
The accuracy of breastfeeding rates is also influenced by the method of collection, e.g. by cross sectional, 
retrospective or cohort studies.570,571 
The National Breastfeeding Strategy 2010–2015 requires detailed data that is representative, accurate and 
reproducible for program development and monitoring using the standard definitions of categories of breastfeeding. 
To date all monitoring of breastfeeding in Australia has been done by cross-sectional, retrospective or small regional 
cohort studies. while useful data are available, many studies use different definitions and sampling methods 
that make comparisons difficult.570 Problems with length of memory affect cross-sectional and retrospective 
breastfeeding statistics. The proportion of infants ever breastfed is usually accurately reported. The duration of  
‘any breastfeeding’ is less accurate and the exclusive breastfeeding rate is unreliable.571-573
The largest and most recent survey of breastfeeding in Australia is the 2010 Australian National Infant Feeding 
Survey, a cross sectional study of 29,000 infants (response rate 56%).3 Analysis as a synthetic cohort effectively 
reduces the sample size to around 3,000, but this is larger than any other study in Australia and provides very 
stable estimates of variables such as the proportion of infants ever breastfed.
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Appendix D 
National authorities’ position statements on infant feeding 
Canadian Pediatric Society 
The Canadian Pediatric Society recognises…. that promoting exclusive breastfeeding to 6 months has the 
potential to improve health for infants who are economically and socially disadvantaged. we must acknowledge 
the need to provide adequate social and nutritional support to lactating women.574 
America Academy of Pediatrics
Pediatricians and parents should be aware that exclusive breastfeeding is sufficient to support optimal growth and 
development for approximately the first 6 months of life and provides continuing protection against diarrhea and 
respiratory tract infection. Breastfeeding should be continued for at least the first year of life and beyond for as 
long as mutually desired by mother and child.547,575
American Dietetic Association 
It is the position of the American Dietetic Association that exclusive breastfeeding provides optimal nutrition and 
health protection for the first 6 months of life and breastfeeding with complementary foods from 6 months until at 
least 12 months of age is the ideal feeding pattern for infants.381
Australian College of Midwifery
Breastfeeding provides the normal food of choice – breast milk - for infants in the first 6 months of life and 
requires no supplementation. Thereafter infants should receive appropriate complementary foods with continued 
breastfeeding for up to 2 years and beyond.576
Australian Medical Association
There is strong evidence supporting the current recommendations for exclusive breastfeeding to 6 months, 
followed by the introduction of complementary food and continued breastfeeding until 12 months.577
Royal Australian College of General Practitioners
Encourage exclusive breastfeeding for the first 6 months and then gradual introduction of suitable foods. 
Breastfeeding should continue until the child is 12 months of age, and then as long as the mother and child wish 
to continue, and weaning should be gradual.578
The Paediatrics and Child Health Division of The Royal Australasian College of Physicians 
Exclusive breastfeeding is recommended to 6 months with introduction of complementary foods and continued 
breastfeeding until 12 months of age, and beyond if mother and infant wish.579
The Public Health Association of Australia
whilst, exclusive breastfeeding for 6 months is optimal, breastfeeding for even a few weeks, or partially,  
is beneficial and has definite advantages over not breastfeeding at all.580
European Society for Paediatric Gastroenterology, Hepatology and Nutrition
Exclusive or full breast-feeding for about 6 months is a desirable goal. Complementary feeding should not be 
introduced in any infant before 17 weeks, and all infants should start complementary feeding by 26 weeks. 
Continuation of breast-feeding after the introduction of complementary feeding is to be encouraged as long  
as mutually desired by mother and child.581,582
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Appendix E 
Royal Australasian College of Physicians Breastfeeding  
Position Statement 
The RACP position statement on breastfeeding was endorsed in June 2007. It reads as follows.
The target audience for this policy document are Fellows and trainees of the College and other health care 
professionals, organisations and community groups in Australia and New Zealand involved in the promotion  
of breastfeeding. 
The Paediatrics and Child Health Division (Division) of the RACP recognises the recent advances in the scientific 
knowledge and extensive research in epidemiological and physiological studies, which document compelling 
advantages from breastfeeding and the use of human milk for infant feeding. The RACP policy recognises the  
role of paediatricians to protect, encourage, support and promote breastfeeding. Breastfeeding is the biological 
norm. Breastfed infants when compared to formula fed infants have improved neurodevelopmental outcomes1,2,3,4 
and a lower incidence of infections,5,6,7 obesity8 and diabetes.9,10 Breastfed infants also have better feed tolerance, 
less physiological gastro-oesophageal reflux11 and a lower incidence of necrotising enterocolitis.12,13 Most of these 
benefits have been demonstrated in randomised clinical trials although there remains the possibility that some 
are due to factors associated with the choice to breastfeed rather than breast milk itself. Other benefits are social, 
economic and environmental and improved maternal health including some protection against breast cancer.14
The effect of breastfeeding on atopic disease is controversial.7,15,16 There is considerable evidence that 
breastfeeding may have benefits in the prevention of atopic disease in early life during the preschool years, 
however it does not appear that the protective effect extends to the teenage years or adult life.17
Breast milk is superior to formula. The nutritional composition of breast milk is unique with narrow ranges for  
most nutrients, and many additional factors that are not in formula. The International Code of Marketing of  
Breast-milk substitutes18 endorsed by subsequent world Health Assembly Resolutions, aims to protect the  
well-being of all infants through the protection, promotion and support of breastfeeding. 
Breastfeeding is almost universally successful when there is good management and no medical intervention 
or exposure to alternative feeding methods. The Baby Friendly Hospital Initiative supports practices, such 
as keeping mothers and babies together skin-to-skin, which promote successful breastfeeding.19,20 There is 
evidence that offering a breastfeed within the first few hours of birth is good for mothers, infants and for ongoing 
breastfeeding,21,21 “Rooming-in”, or keeping the infant with the mother for 24 hours a day, has been shown to 
facilitate breastfeeding and promote bonding.23,24 Infants should be fed on demand in recognition that mothers 
have varying breast capacities and milk production rates. Offering complementary feeds, whether water, 
glucose or formula, when there is no medical reason, has been shown to adversely affect the establishment and 
maintenance of successful breastfeeding.25,26 There is also a need to recognise the possible dangers associated 
with infant formula feeding such as possible contamination of feeds, infection and incorrect reconstitution.27
The early use of bottles and dummies/pacifiers can interfere with the establishment of breastfeeding altering  
the infant’s sucking capacity and reducing stimulation of the breasts, with the likely result of poor establishment  
or maintenance of lactation.28 Randomised trials have reported conflicting results on the use of dummies/pacifiers  
and duration of breastfeeding with some showing a decrease29 and some no effect.30 Dummies/pacifiers,  
if used, should be after breastfeeding is established. Mothers should be taught baby feeding cues of mouthing, 
searching, rooting, sucking fingers and fists and breastfeeds should be offered for early signs of hunger 8–12/day. 
Dummies/pacifiers may be appropriate for some preterm infants during tube-feeding in the special care nursery. 
Co-sleeping or bed-sharing is common and associated with increased breastfeeding rates, longer and more 
restful sleep, and a protective posture and synchrony of mother with baby.31,32 However, co-sleeping has been 
associated with infant death if mother is a smoker or when mother is fatigued or sedated with drugs or alcohol. 
Recommendations for preventing Sudden Infant Death Syndrome (SIDS) and endorsed by the RACP, caution 
parents that there is an increased risk of SIDS for infants co-sleeping with adults if they get caught under bedding 
or between the wall and bed, fall out of bed or are rolled on by someone who sleeps very deeply or is affected by 
drugs or alcohol, or their mothers smoke.33 All parents should be informed about how to safely co-sleep with their 
infants. UNICEF Uk Baby Friendly Initiative with the Foundation for the Study of Infant Deaths produce a useful 
document for breastfeeding mothers on bed-sharing.34
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Promotion of successful breastfeeding increases breastfeeding rates and normal development and growth.7 
Promotion is hindered by existing barriers, such as community attitudes towards breastfeeding in public places, 
and lack of role models in our society. Breastfeeding is not always easy and therefore some mothers may need 
support and assistance. Inadequate milk supply is often given as a reason for ceasing breastfeeding, even if  
the infant is thriving when weight is plotted on growth curves. This perception of inadequate supply is especially 
common in the first six weeks, before the infant has established a pattern of feeding and sleeping, and when 
parents may have unrealistic expectations of normal infant behaviour and needs. There are good mother-to-mother 
support groups available in Australia and New Zealand such as the ABA35 and la leche league New Zealand.36 
Health professional support is available through midwives, lactation consultants and the Royal New Zealand 
Plunket Society.37 Public interest groups such as the International Baby-food Action Network38 and the world 
Alliance for Breastfeeding Action39 work to protect promote and support breastfeeding and optimal infant  
feeding practices. 
The weight percentiles and body composition of breastfed infants differ from those of infants who are formula 
fed. In general breastfed infants tend to grow rapidly in the first few months and then grow at a slower rate than 
current percentiles. Therefore their weight may appear to be faltering after three months when plotted on current 
growth charts even when they are healthy.40 The world Health Organization (wHO) Multicentre Growth Reference 
Study plan to release international growth curves for breastfed infants in 2006. Current National Health and 
Medical Research Council (NHMRC) recommendations for weight gain in infancy are 150–200g/wk 0–3 months, 
100–150g/wk 3–6 months and 70–90g/wk 6–12 months.41
Healthy breastfed babies do not need other fluids. The NHMRC recommends exclusive breastfeeding to 6 months 
based upon wHO and Cochrane reviews that demonstrated no disadvantage to growth associated with exclusive 
breastfeeding and evidence demonstrating some protection from gastrointestinal infection in exclusively breast 
fed infants. However the introduction of complementary foods between 4 and 6 months, for healthy infants who 
are developmentally ready has not proven deleterious. 
All infants should receive vitamin k on the first day of life.42 Breastfed infants whose mothers are exposed to  
little direct sunlight including cultures where mothers are veiled may require vitamin D supplements to prevent 
rickets. Preterm breastfed infants require iron supplements from 4–8 weeks of age. Those born <32 weeks 
gestation usually require fortification of breast milk with protein and calories in the preterm period to allow 
adequate growth.43
There are a few contraindications to breastfeeding and these include active tuberculosis and, in developed countries 
where there is a relatively safe alternative, HIV infection.44 In many poorer countries, such as sub-Saharan countries, 
HIV may not be an absolute contraindication to breastfeeding as the morbidity and mortality associated with infant 
formula feeding may be much higher than that associated with the risk of HIV transmission.45 The use of a small 
number of maternal medications prohibits breastfeeding (e.g. cytotoxic and immuno-suppressive drugs and gold 
salts). Almost all drugs will pass from the maternal blood to the breast milk but, for most, only about 1–2% of the 
maternal dose appears. The use of some drugs may require the concentrations in breast milk or infant blood to 
be monitored.46 Antidepressants are generally not considered a contraindication to breastfeeding. Advice will vary 
depending on the dose and duration of treatment and is readily available from Drug Information Centres at women’s 
and Children’s Hospitals, online47,48,49,50 or from standard texts.51 
Recommendations
• The Division supports the International code of marketing of breast-milk substitutes (1981) and the Voluntary 
Agreement of the Marketing in Australia of Infant Formulae (1992). 
• The Division supports the NHMRC Infant Feeding Guidelines for Health Workers. These guidelines outline 
methods for the encouragement and promotion of breastfeeding and the management of feeding difficulties  
in the Australian community. They include guidelines for safe bottle-feeding. 
• Paediatricians should encourage the critical evaluation at each step in health care during pregnancy, the 
intra-partum and postnatal periods, to determine any factors that may benefit or hinder the establishment of 
successful breastfeeding and refer women to expert help as needed. 
• where appropriate, they should encourage the development of local practice guidelines, in particular the 
introduction of the Baby Friendly Hospital Initiative and the Baby Friendly Community Initiative, which increase 
the chance of successful breastfeeding. 
• All paediatricians who treat children in the early years of life or teach about child health should know in detail 
the physiology and techniques of breastfeeding and should be able to discuss and assist the mother with any 
related clinical problems. 
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• Paediatricians should encourage the inclusion of the breastfeeding topics in the undergraduate medical 
curriculum, and in postgraduate courses for paediatricians, obstetricians, general practitioners, midwives, 
pharmacists, dietitians, maternal and child health nurses and relevant others. 
• Paediatricians should be advocates in encouraging the community to value breastfeeding and to welcome 
breastfeeding in public places and the workplace. They should promote social and industrial changes that 
make it easier for working mothers to continue breastfeeding e.g. these might include work-based facilities 
for expressing breast milk or feeding, and encouragement or incentive for employers to provide work-based 
facilities for child care. 
• Exclusive breastfeeding is recommended to 6 months with introduction of complementary foods and continued 
breastfeeding until 12 months of age, and beyond if mother and infant wish. 
• As part of postnatal care, mothers should be taught how to hand express breast milk and the appropriate use 
of breast pumps. Information on how to safely clean any equipment and store their expressed breast milk 
should also be given. 
• All infants should receive vitamin k on the first day of life. 
• Breastfed preterm infants (<32 weeks) usually require fortification with protein and calories in the preterm 
period and with iron from 4–8 weeks of age. 
• Infants weaned from the breast before 12 months should receive an iron-supplemented formula. 
• Paediatricians should be able to assist in exploring barriers to breastfeeding. when a mother makes an 
informed decision not to breastfeed, paediatricians need to provide advice about appropriate use of formula. 
• Paediatricians should encourage flexibility and maternal autonomy in breastfeeding. where assistance is 
necessary, paediatricians should be aware of services that provide such support and where possible refer 
mothers for additional support from qualified advisers experienced in the management of lactation. 
• Paediatricians should consult their local drug information centre before suggesting that breastfeeding be 
interrupted or ceased because of maternal medications. 
• Any baby who is persistently unsettled and/or has inadequate weight gain should be seen by a medical 
practitioner and, if necessary, referred to a paediatrician for further assessment. If the problem is related to 
breastfeeding, the advice of a lactation consultant may be useful. 
References to RACP Statement
1. Rogers B. Feeding in infancy and later ability and attainment: a longitudinal study. Dev Med Child Neurol 
1978;20:421–6. 
2. Morrow-Tlucak M, Maude RH, Emhart CB. Breastfeeding and cognitive development in the first two years  
of life. Social Sc Med 1988;26:635–9. 
3.  lucas A, Morley R, Cole T, lister G, leeson-Payne C. Breast milk and subsequent intelligence quotient in 
children born preterm. lancet 1992;339:261–4. 
4. Rogan wJ, Gladen BC. Breastfeeding and cognitive development. Early Hum Dev 1992;31:181–93. 
5. Naryanan I, Prakash k, Prabhakar Ak, Gujral VV. A planned prospective evaluation of the anti-infective  
property of varying quantities of expressed human milk. Acta Paed Scand 1982;171:441–5. 
6. Howie Pw, Forsyth JS, Ogston SA, Clark A, Florey CD. Protective effect of breastfeeding against infection. 
BMJ 1990;300:11–16. 
7.  kramer MS, Chalmers B, Hodnett ED, Sevkovskaya Z, Dzikovich I, Shapiro S et al. Promotion of Breastfeeding 
Intervention Trial (PROBIT): a cluster-randomised trial in the republic of Belarus. JAMA 2001;285:1–15. 
8. Arenz S, Ruckerl R, koletzko B, van kries R. Breastfeeding and childhood obesity – a systematic review.  
Int J Obes Relat Metab Dis 2004;28:1247–56. 
9. Mayer EJ, Hammen RF, Gay El, lezotte DC, Savitz DA, klingensmith GJ. Reduced risk of IDDM among 
breastfed children. Diabetes 1988;87:1625–32. 
APPENDICES
National Health and Medical Research Council
115
10.  Vintanen SM, Rasanan l, Avo A, lindström J, Sippola H, lounamaa R et al. Infant feeding in Finnish  
children less than 7 yr of age with newly diagnosed IDDM. Childhood Diabetes in Finland Study Group. 
Diabetes Care 1991;14:415–17. 
11. Heacock H, Jeffery H, Baker J, Page M. Influence of breast vs. formula milk on physiological 
gastroesophageal reflux in healthy newborn infants. J Pediatr Gastro Nutr 1996;14:41–6. 
12. lucas A, Cole TJ. Breast milk and neonatal NEC. lancet 1990;a336:1519–23. 
13. Beeby PJ, Jeffery H. Risk factor for NEC: the influence of gestational age. Arch Dis Child 1992;67:432–5. 
14. Collaborative Group on Hormonal Factors in Breast Cancer. Breast cancer and breastfeeding: collaborative 
reanalysis of individual data from 47 epidemiological studies in 30 countries, including 50302 women with 
breast cancer and 96973 women without the disease. lancet 2002; 360:187–95.
15. van Odijk J, kull I, Borres MP, Brandtzaeg P, Edberg U, Hanson lA et al. Breastfeeding and allergic disease:  
a multidisciplinary review of the literature (1966–2001) on the mode of early feeding in infancy and its impact 
on later atopic manifestations. Allergy 2003;58:833–43. 
16. Sears MR, Greene JM, william AR Taylor DR, Flannery EM, Cowan JO et al. long term relation between 
breastfeeding and development of atopy and asthma in children and young adults: a longitudinal study.  
lancet 2002;360:901–7. 
17.  kemp A, kakakios A. Asthma prevention – Breast is best? J. Paediatr Child Health 2004;40:337–339. 
18. www.unicef.org/nutrition/index_24805.html 
19. www.unicef.org/programme/breastfeeding/baby.htm
20. www.babyfriendly.org.nz
21. deChateau P, Holmberg H, Jakobsson k, winberg J. A study of factors promoting and inhibiting lactation.  
Dev Med Child Neurol 1977;19(5):575–84. 
22. Salariya EM, Easton PM, Carter JI. Duration of breastfeeding after early initiation and frequent feeding.  
lancet 1978;ii:1141–3. 
23. keefe MR. The impact of infant rooming-in on maternal sleep at night. J Obstet Gynecol Neonat Nurs 
1988;17(2):122–6. 
24. Pérez-Escamilla R, Pollitt E, lönnerdal B, Dewey kG. Infant feeding policies in maternity wards and their  
effect on breastfeeding success: an analytical overview. Am J Public Health 1994; 84:89–97. 
25.  Herrera A. Supplemented versus unsupplemented breastfeeding. Perinatol Neonatol 1984;8(3):70–1. 
26. Gray-Donald k, kramer MS, Munday S, leduc DG. Effect of formula supplementation in the hospital on  
the duration of breastfeeding. A controlled clinical trial. Paediatrics 1985; 75:514–8. 
27. walker M. A fresh look at the risks of artificial infant feeding. J Hum lact 1993; 9(2):97–107. 
28.  Newman J. Breastfeeding problems associated with the early introduction of bottles and pacifiers.  
J Hum lact 199;6(2):59–63. 
29. Howard CR, Howard FM, lanphear B, Eberly S, de Blieck EA, Oakes D et al. Randomised controlled trial of 
pacifier use and bottle feeding or cap feeding and their effect on breastfeeding. Paediatrics 2003;111:511–8. 
30. kramer MS, Barr RG, Dagenais S, Yang H, Jones P, Ciofani l et al. Pacifier use, early weaning and cry/fuss 
behaviour; a randomised controlled trial. JAMA 2001;286:372–6. 
31. Blair PS, Ball HC. The prevalence and characteristic associated with parent-infant bed-sharing in England.  
Arch Dis Child 2004;89:1106–10. 
32. wailoo M, Ball H, Fleming P, Platt Mw. Infant bed-sharing with mothers. Arch Dis Child 2004;89:1082–3. 
33. www.sidsandkids.org/safe-sleeping/
APPENDICES
National Health and Medical Research Council
116
34.  www.unicef.org.uk/BabyFriendly/News-and-Research/Research/Bed-sharing-and-infant-sleep/ 
35. www.breastfeeding.asn.au/
36. www.lalecheleague.org.nz/ 
37. www.plunket.org.nz/
38. www.ibfan.org
39. www.waba.org.my 
40. Dewey kG, Heinig MJ, Nommsen lA, Peerson JM, lönnerdal B. Growth of breastfed & formula fed infants 
from 0 - 18 months: the DARlING study. Paediatrics 1992;89:1035–41. 
41. www.nhmrc.gov.au/_files_nhmrc/publications/attachments/n34.pdf?q=publications/ 
synopses/_files/n34.pdf
42. www.nhmrc.gov.au/_files_nhmrc/publications/attachments/ch39_joint_statement_ 
vitamin_k_2010.pdf
43. kuschel CA, Harding JE. Multicomponent fortified human milk for promoting growth in preterm infants. 
Cochrane Database Syst Rev 2004;Issue 1:DOI: 10.1002/14651858.CD000343.pub2.
44. www.who.int/topics/infant_nutrition/en/
45.  www.who.int/topics/infant_nutrition/en/
46. Hale T (2004). Medications and mothers’ milk (11th ed). Texas: Pharmasoft Publishing. 
47. www.toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?LACT 
48. http://pediatrics.aappublications.org/cgi/collection/nutrition_and_metabolism
49. www.ukmicentral.nhs.uk/drugpreg/guide.htm
50. www.medsafe.govt.nz/Profs/PUarticles/lactation.htm
51. www.rwh.org.au/pharmacy_rwh/drug.cfm?doc_id=3406#dr ugs_breastfeeding 
APPENDICES
National Health and Medical Research Council
117
Appendix F 
Australian National Breastfeeding Strategy: extract of the executive 
summary 2010–2015
Available from www.health.gov.au/breastfeeding 
The framework for the Australian National Breastfeeding Strategy includes the following vision, objective, and 
underlying principles.
Vision
Australia is a nation in which breastfeeding is protected, promoted, supported and valued by the whole of society.
Breastfeeding is viewed as the biological and social norm for infant and young child feeding.
Mothers, families, health professionals and other caregivers are fully informed about the value of breastfeeding. 
Objective
To increase the percentage of babies who are fully breastfed from birth to 6 months of age, with continued 
breastfeeding and complementary foods to 12 months and beyond.
Principles
1.  Mother and Child: The mother and child relationship is the heart and focal point of all breastfeeding 
related activities.
2.  Ecological Context: Breastfeeding is influenced by a range of family, social, cultural and environmental  
factors that inform promotion and support activity across the breastfeeding continuum. 
3.  Access: All members of a community have universal access to appropriate information and affordable 
services that protect, promote and support breastfeeding.
4.  Diversity: The diversity of Australian families is recognised through breastfeeding promotion and support 
activities that are sensitive and responsive to individual circumstances.
5.  Collaborative Care: Services and health professionals work in collaborative partnership to provide holistic  
care to breastfeeding women and their families that strengthens and maintains existing support services
6.  Continuity of Care: Continuity of support at key transition points between birthing and community services 
and into the broader community is seamless from the perspective of mothers and their families.
7.  Evidence Based: Protection, promotion and support activities are consistently informed by the best available 
evidence, the percentage of babies breastfed is regularly monitored, and activities are evaluated.
8.  Effective Governance: There is a clear accountability for breastfeeding protection, promotion, support and 
monitoring activities at state/territory and national levels, and appropriate consultation and collaboration  
with the community sector.
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Appendix G 
Australian nutrition and breastfeeding resources and websites
The following websites provide relevant nutrition information in Australia.
National Health and Medical Research Council
Nutrition and diet publications www.nhmrc.gov.au/publications/subjects/nutrition.htm
Clinical practice publications www.nhmrc.gov.au/publications/subjects/clinical.htm
Australian Department of Health and Ageing
Population health strategies www.health.gov.au 
National Breastfeeding Strategy www.health.gov.au/breastfeeding
Other government sites
New South wales Health www.health.nsw.gov.au 
Breastfeeding in NSw: Promotion,  
Protection and Support 
www.health.nsw.gov.au/policies/pd/2011/pdf/
PD2011_042.pdf
Victorian Department of Human Services www.dhs.vic.gov.au/home 
www.education.vic.gov.au/healthwellbeing/childyouth/
breastfeeding/default.htm
South Australian Department of Human Services www.sahealth.sa.gov.au
www.cyh.com/
Australian Capital Territory Health www.health.act.gov.au 
 www.health.act.gov.au/c health?a=dlpubpoldoc& 
document=2169
west Australian Department of Health www.health.wa.gov.au 
 www.public.health.wa.gov.au
Northern Territory Department of Health www.health.nt.gov.au 
 www.health.nt.gov.au/Nutrition_and_Physical_Activity/
index.aspx
Queensland Health www.health.qld.gov.au 
 www.health.qld.gov.au/breastfeeding
Tasmanian Department of Health and  
Human Services
www.dhhs.tas.gov.au 
 www.breastfeedingtas.org/
Food Standards Australia New Zealand www.foodstandards.gov.au
Australian Institute of Health and welfare www.aihw.gov.au 
Australian Bureau of Statistics (ABS) www.abs.gov.au 
Office for Aboriginal and Torres Strait Islander Health www.health.gov.au/oatsih 
New Zealand Ministry of Health www.moh.govt.nz/moh.nsf
www.moh.govt.nz/moh.nsf/indexmh/breastfeeding
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Breastfeeding
Australian Breastfeeding Association www.breastfeeding.asn.au
lactation Consultants Australia New Zealand ltd 
(lCANZ)
www.lcanz.org
Royal Australian College of General Practitioners 
(RACGP)
www.racgp.org.au/policy/Breastfeeding_Position_
Statement.pdf
UNICEF Innocenti Research Centre www.unicef-irc.org
International websites
UNICEF www.UNICEF.org
American Academy of Pediatrics  
breastfeeding newsletter
www.aap.org/breastfeeding/sectionOnBreastfeeding.html
Academy of Breastfeeding Medicine www.bfmed.org/
la leche league International www.llli.org/
International Baby Food Action Network www.ibfan.org/
world Health Organization www.who.int/en/
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Appendix H  
State and Territory policies on informing parents about supplementary feeds 
New South Wales 
NSw Department of Health 2011, Breastfeeding in NSw: Promotion, protection and support. Sydney: NSw 
Government. www.health.nsw.gov.au/policies/pd/2011/pdf/PD2011_042.pdf
Priority area 4: Support for breastfeeding in health care settings
The BFHI has been shown to be an effective intervention, both as a whole and for many of the individual ‘Ten Steps’. 
The presence of a written breastfeeding policy and communication to staff (Step 1), early skin-to-skin contact 
(Step 4) and not giving supplementary fluids while in hospital, unless medically indicated (Step 6), appear to be 
particularly important practices in improving breastfeeding practices.
Queensland 
Queensland Health 2010, Queensland health standard: Statewide breastfeeding policy. Brisbane: Queensland 
Government. www.health.qld.gov.au/qhpolicy/docs/pol/qh-pol-073.pdf
Implementation of the Statewide Breastfeeding Policy is facilitated by the following minimum requirements.
5.4 Guide health care practices, health service infrastructure, workplaces and public places to create environments 
that protect, promote and support optimal infant and young child feeding
5.4.4 Complementary feeds will only be given for medical indications, such as, but not limited to, those listed in  
the wHO Acceptable medical reasons for breast-milk substitutes, or at the mother’s informed request, and will  
be appropriately documented in the clinical record.
5.4.5 where an infant is given a complementary feed by staff without informed consent aPRIME report should  
be generated.
Western Australia 
Department of Health western Australia 2009, Baby friendly hospital initiative: Hospital breastfeeding policy.  
Perth: Department of Health western Australia. www.health.wa.gov.au/circularsnew/attachments/411.pdf
5 Policy Principles
5.6 Step 6: Give newborn infants no food or drink other than breast milk, unless medically indicated
5.6.3 Parents must be consulted if formula is recommended and the reasons discussed in full. Any formula prescribed 
must be recorded in the baby’s hospital notes or health record along with the reason for supplementation and 
accompanied by a consent form signed by the parent.
South Australia, Victoria, Australian Capital Territory, Northern Territory, Tasmania 
These states/territories all support the Australian Baby Friendly Hospital Initiative 7 Point Plan for the Protection, 
Promotion and Support of Breastfeeding in Community Health Services, which includes point 3: Inform women and 
their families about breastfeeding being the biologically normal way to feed a baby and about the risks associated 
with not breastfeeding.
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Appendix I 
Sample supplementary feeds information and approval form
At (name of hospital), we believe that breast milk is the best food for infants and want to support you in your 
choice to breastfeed. we believe that it is important for you to know the possible effects of giving your infant 
supplementary feeds (for example additional water or formula), so that you can make an informed choice for  
your infant.
The effects of supplementary feeds
Introducing supplementary feeds may have an effect on your infant. Breastfeeding works on a demand–supply 
basis. The more your infant stimulates your breast by sucking, the earlier your breasts will begin to produce milk. 
when your infant is given supplementary feeds, your breasts have less stimulation and this may mean that less 
milk will be made. For a small number of mothers giving supplementary feeds may make it difficult for you to 
continue breastfeeding, with some disadvantages for your infant. However, you should be assured that we will 
make every effort to help you re-establish breastfeeding once the reason for requiring the supplementary feed has 
been overcome, should you wish to do so.
In the event of supplementary feeding being needed for medical reasons, the potential for these problems can be 
minimised by:
• expressing regularly to maintain supply and to prevent engorgement
• using expressed breast milk – it’s the best for your infant.
This information sheet was issued to.......................................................................................................................
on............................................ and discussed with me by........................................................................................
Approval to give supplementary feed(s) to a new-born infant
I,................................................., wish/have been advised to give the following supplementary feed to my infant.
Name of supplement..................................................................................................................................................
I have read and understand this information sheet for mothers.
Date.........................................Time.........................................
Reason supplement to be given:.................................................................................................................................
.....................................................................................................................................................................................
Signed by mother........................................................................................
Signed by health worker.............................................................................
The above approval applies only for supplementary feed(s) necessary for the above stated reason. Each time the 
reason for a supplement changes, a new approval form should be filled out.
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Appendix J
Using a growth reference chart in Australia 
The early nutrition and growth of infants has an important effect on early morbidity and mortality and there is 
increasing evidence of the medium and long-term effects on health. Infant growth is now recognised as one  
of the influences on health and longevity later in life and breastfeeding is the backbone of early nutrition.  
Evidence continues to accumulate about the role of early growth and the benefits of breastfeeding in the 
development of adult disease.583 Monitoring of growth is the most common paediatric intervention and hence  
it is important to interpret the data correctly and to adjust where necessary for the use of different references, 
measurement and cut-off levels for categories of nutritional status.
Birth weight is an important public health indicator that is related to immediate and later outcomes.  
Classifications used are: 
• low birth weight ≤2500 g
• normal birth weight 2500–4500 g
• macrosomia >4500 g.
Risk associated with birth weight has a U-shaped distribution for both short and long-term outcomes. 
Growth charts contain a number of lines representing percentiles of the population. By definition, 50% of the 
population will fall below the 50th percentile (median) and 5% of the population will be below the 5th percentile. 
Health workers need to remind parents of this basic fact and emphasise that the pattern of growth (trajectory)  
is more important than the position of one point on the reference chart. 
The choice of growth reference chart requires consideration of whether one chart promotes optimal health  
and breastfeeding rates above another. Health worker education in the use of growth charts will facilitate their 
correct application and monitoring of growth in infants and children. 
Growth reference charts in Australia
In Australia, a number of different data sets and the associated growth reference charts are currently used in 
different settings for the measurement of growth.225,584 
In 2012, all Australian jurisdictions agreed to adopt the wHO 2006 growth charts as the standard for Australian 
children aged 0–2 years. The wHO growth standards for this age group are already in use in the Northern  
Territory and Victoria. They will be phased in by other states and territories for use at the primary health care  
level in children health records. Education and training materials to assist Australian health professionals in using 
the wHO Charts are being developed and will become available in 2013. Other specialised growth charts may  
still be used by clinicians for groups with particular needs or characteristics. 
In children and adolescents (2–18 years of age), BMI is used to represent underweight, overweight and obesity 
using age-related cut-off values as proposed by Cole et al585,586 or Z-scores (or standard deviation scores).584  
In 2003, NHMRC endorsed use of BMI percentile charts from the CDC225 for the monitoring of growth.5  
For children and adolescents, growth should approximately follow the curve in the chart. If the line of growth 
crosses a number of percentiles or tends towards or crosses the 10th or 85th percentiles, the advice of health 
professionals should be sought. 
Table J1:  Practical points in the use of growth reference charts
• Health professionals should use a growth reference chart appropriate to the age and sex of the infant or child 
• In using the WHO growth reference charts, it is important to note that the 2nd percentile corresponds approximately to the  
5th percentile on the CDC growth chart for infants under 6 months and that lower positions on the growth reference chart  
are acceptable
• In determining whether breast milk production or infant formula consumption is adequate (or for infants fed formula the amount  
is excessive), growth trajectory is more important than position on the growth reference chart
APPENDICES
National Health and Medical Research Council
123
Appendix K 
Edinburgh Postnatal Depression Scale
Name: ......................................................................Address: .................................................................................
Your date of birth:....................................................
Baby’s date of birth: ................................................Phone:......................................................................................
As you are pregnant or have recently had a baby, we would like to know how you are feeling. Please check the 
answer that comes closest to how you have felt IN THE PAST 7 DAYS, not just how you feel today. Here is an 
example, already completed.
I have felt happy:
Yes, all the time
Yes, most of the time This would mean: “I have felt happy most of the time” during the past week.
No, not very often  
No, not at all
Please complete the other questions in the same way.
In the past 7 days:
1. I have been able to laugh and see the funny side of things 6. Things have been getting on top of me
As much as I always could Yes, most of the time I haven’t been able to cope at all
Not quite so much now Yes, sometimes I haven’t been coping as well as usual
Definitely not so much now No, most of the time I have coped quite well
Not at all No, I have been coping as well as even
2. I have looked forward with enjoyment to things 7. I have been so unhappy that I have had difficulty sleeping
As much as I ever did Yes, most of the time
Rather less than I used to Yes, sometimes
Definitely less than I used to Not very often
Hardly at all No, not at all
3. I have blamed myself unnecessarily when things went wrong 8. I have felt sad or miserable
Yes, most of the time Yes, most of the time
Yes, some of the time Yes, quite often
Not very often Not very often
No, never No, not at all
4. I have been anxious or worried for no good reason 9. I have been so unhappy that I have been crying
No, not at all Yes, most of the time
Hardly ever Yes, quite often
Yes, sometimes Only occasionally
Yes, very often No, never
5. I have felt scared or panicky for no very good reason 10. The thought of harming myself has occurred to me
Yes, quite a lot Yes, quite often
Yes, sometimes Sometimes
No, not much Hardly ever
No, not at all Never
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Administered/Reviewed by .................................................................................Date.............................................
Using the EPDS
Postnatal depression is the most common complication of childbearing. The 10-question EPDS is a valuable and 
efficient way of identifying women at risk for “perinatal” depression. The EPDS is easy to administer and has 
proven to be an effective screening tool.
Users may reproduce the scale without further permission, providing they respect copyright by quoting the  
names of the authors, the title, and the source of the paper in all reproduced copies
Instructions
• The mother is asked to check the response that comes closest to how she has been feeling in the previous  
7 days.
• All the items must be completed.
• Care should be taken to avoid the possibility of the mother discussing her answers with others.  
(Answers come from the mother or pregnant woman.)
• The mother should complete the scale herself, unless she has limited English or has difficulty with reading.
Scoring
• Questions 1, 2, and 4 (without an *) – are scored 0, 1, 2 or 3 with top box scored as 0 and the bottom box 
scored as 3.
• Questions 3, 5–10 (marked with an *) – are reverse scored, with the top box scored as a 3 and the bottom box 
scored as 0.
• Maximum score: 30
• Possible Depression: 10 or greater
• Always look at item 10 (suicidal thoughts)
• Mothers who score above 13 are likely to be suffering from a depressive illness of varying severity. The EPDS 
score should not override clinical judgment. A careful clinical assessment should be carried out to confirm the 
diagnosis. The scale indicates how the mother has felt during the previous week. In doubtful cases it may be 
useful to repeat the tool after 2 weeks. The scale will not detect mothers with anxiety neuroses, phobias or 
personality disorders.
Support
women with postpartum depression need not feel alone. They may find useful information on the web sites of 
the National women’s Health Information Center (www.mchb.hrsa.gov/pregnancyand beyond/depression/
morethanblues.html) and from groups such as Beyond Babyblues (www.beyondblue.org.au/index.aspx?link_
id=94), Postpartum Support International (www.healthieryou.com/postpart.html), and Depression after Delivery 
(www.depressionafterdelivery.com).
Sources
Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression: development of the 10-item Edinburgh Postnatal Depression 
Scale. Brit J Psychiatr 1987;150:782–86.
Wisner KL, Parry BL, Piontek CM. Postpartum depression. N Engl J Med 2002;347(3):194–99.
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Appendix L 
MAIF Agreement
Preamble
This document sets out the obligations of manufacturers in and importers to Australia of infant formulas and gives 
effect in Australia to the principles of the wHO Code.
Clause 1: Aim
The aim is to contribute to the provision of safe and adequate nutrition for infants, by the protection and promotion 
of breastfeeding and by ensuring the proper use of breast-milk substitutes, when they are necessary, on the basis 
of adequate information and through appropriate marketing and distribution. (wHO Code Article 1)
Clause 2: Scope
This document applies to the marketing in Australia of infant formulas when such products are marketed or otherwise 
represented to be suitable, with or without modification, for use as a partial or total replacement for breast milk.  
It also applies to their quality and availability, and to information concerning their use. (wHO Code Article 2)
Clause 3: Definitions
• Breast-milk substitute – any food marketed or otherwise represented as a partial or total replacement for  
breast milk, whether or not suitable for that purpose.
• Container – any form of packaging of infant formulas for sale as a normal retail unit, including wrappers.
• Health care system – governmental, non-governmental or private institutions engaged, directly or indirectly,  
in health care for mothers, infants and pregnant women and nurseries or child-care institutions. It also includes 
health workers in private practice. For the purposes of this document, the health care system does not include 
pharmacies or other retail outlets.
• Health care professional – a professional or other appropriately trained person working in a component of the 
health care system, including pharmacists and voluntary workers.
• Infant formula – any food described or sold as an alternative for human milk for the feeding of infants up to the 
age of 12 months and formulated in accordance with Australian Food Standard R7 – Infant Formula.3
• Label – any tag, brand, mark, pictorial or other descriptive matter written, printed, stencilled, marked, embossed 
or impressed on, or attached to, a container of infant formula.
• Marketing – includes the promotion, distribution, selling, advertising, public relations and information services 
related to infant formulas.
• Marketing personnel – any persons whose functions include the marketing of infant formulas.
• Samples – single or small quantities of an infant formula provided without cost. (wHO Code Article 3)
Clause 4: Information and education
4(a) Manufacturers and importers of infant formulas in Australia agree that informational and educational materials, 
whether written, audio or visual, dealing with the feeding of infants and intended to reach pregnant women and 
parents of infants and young children, should always include clear information on all the following points:
(i)  the benefits and superiority of breastfeeding
(ii)  maternal nutrition, and the preparation for and maintenance of breastfeeding
(iii)  the negative effect on breastfeeding of introducing partial bottle-feeding
(iv)  the difficulty of reversing the decision not to breastfeed
(v)   where needed, the proper use of infant formula, whether manufactured industrially or home prepared.  
(wHO Code Article 4.2).
3 The Standard has since been updated and is now called Standard 2.9.1.
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4(b) when such materials contain information about the use of infant formulas, they should include the social and 
financial implications of its use, the health hazards of inappropriate foods or feeding methods and, in particular,  
the health hazards of unnecessary or improper use of infant formulas. Such materials should not use any pictures 
or text that may idealise the use of infant formulas. (wHO Code Article 4.2)
4(c) Manufacturers and importers of infant formulas should not donate informational or educational equipment or 
materials unless it is at the request of, and with the written approval of, the appropriate government authority or 
within guidelines given by the Commonwealth, State or Territory Governments for this purpose. Such equipment 
or materials may bear the donating company’s name or logo, but should not refer to a proprietary infant formula, 
and should be distributed only through the health care system. (wHO Code Article 4.3)
Clause 5: The general public and mothers
5(a) Manufacturers and importers of infant formulas should not advertise or in any other way promote infant 
formulas to the general public. (wHO Code Article 5.1)
5(b) Manufacturers and importers of infant formulas should not provide samples of infant formulas to the general 
public, pregnant women, parents or members of their families. (wHO Code Article 5.2)
5(c) Manufacturers and importers of infant formulas should not distribute to pregnant women, or parents of 
infants and young children, any gifts of articles or utensils which may promote the use of breast-milk substitutes 
or bottle-feeding. (wHO Code Article 5.4)
5(d) Marketing personnel, in their business capacity, should not seek direct or indirect contact with pregnant 
women or with parents of infants and young children. This does not prevent appropriately qualified personnel from 
responding to complaints or unsolicited requests for information. For these requests, parents should be referred 
to a health care professional whenever health advice is required. (wHO Code Article 5.5)
Clause 6: Health care system
6(a) Manufacturers and importers of infant formulas should not use any facility of the health care system for the 
purpose of promoting infant formulas. This does not, however, preclude the dissemination of information to health 
care professionals as provided in clause 7(a). (wHO Code Article 6.2)
6(b) Manufacturers and importers of infant formulas should be aware that facilities of health care systems should 
not be used for the display of products within the scope of this document, for placards or posters concerning such 
products, or for the distribution of material provided by a manufacturer or distributor other than that specified in 
clause 4(c) above. (wHO Code Article 6.3)
6(c) The use by the health care system of pharmacies or retail outlets, ‘professional service representatives’, 
‘mothercraft nurses’, or similar personnel, provided or paid for by manufacturers or importers of infant formulas is 
not permitted. (wHO Code Article 6.4)
6(d) Manufacturers and importers of infant formulas should be aware that feeding with infant formulas, whether 
manufactured or home prepared, should be demonstrated only by health care professionals. Such demonstrations 
should be made only to the parents or other persons who need to use it, and the information given should include 
a clear explanation of the hazards of improper use. (wHO Code Article 6.5)
6(e) Manufacturers and importers of infant formulas may make donations, or low-priced sales, of infant formulas 
to institutions or organisations, whether for use in the institutions or for distribution outside them. Such provisions 
should only be used or distributed for infants who have to be fed on breast-milk substitutes. If these provisions are 
distributed for use outside the institutions, this should be done only by the institutions or organisations concerned. 
Manufacturers or importers should not use such donations or low-price sales as a sales inducement. (wHO Code 
Article 6.6)
6(f) Manufacturers and importers of infant formulas should note that, where donated infant formulas are 
distributed outside an institution, the institution or organisation should take steps to ensure that these provisions 
can be continued as long as the infants concerned need them. Donors, as well as the institutions or organisations 
concerned should bear in mind this responsibility. (wHO Code Article 6.7)
6(g) Equipment and materials, in addition to those referred to in clause 4(c), donated to a health care system may 
bear a company’s name or logo, but should not refer to any proprietary infant formulas. (wHO Code Article 6.8)
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Clause 7: Health care professionals
7(a) Manufacturers and importers of infant formulas providing information about the formulas to health care 
professionals should restrict the information to scientific and factual matters. Such information should not imply or 
create a belief that bottle-feeding is equivalent or superior to breastfeeding. It should also include the information 
specified in clause 4(a) above. (wHO Code Article 7.2)
7(b) Manufacturers and importers of infant formulas should provide members of the medical profession and 
related health care professionals with information about the products, and this information should accurately 
reflect current knowledge and responsible opinion. Such material should be clearly identified with the name of the 
manufacturer or importer, the brand names of the infant formulas, and the date of publication.
7(c) Manufacturers and importers of infant formulas should not offer any financial or material inducement to health 
care professionals or members of their families to promote infant formulas, nor should such inducements be 
accepted by health care professionals or members of their families. (wHO Code Article 7.3)
7(d) Manufacturers and importers of infant formulas should not provide samples of infant formulas, or of 
equipment or utensils for their preparation or use, to health care professionals except when necessary for the 
purpose of professional evaluation or research at the institutional level. (wHO Code Article 7.4)
7(e) Manufacturers and importers of infant formulas should disclose to institutions, to which a recipient health 
care professional is affiliated, any contribution made to him/her, or on his/her behalf, for fellowships, study tours, 
research grants, attendance at professional conferences, or the like. (wHO Code Article 7.5)
Clause 8: Persons employed by manufacturers and importers
8(a) In systems of sales incentives for marketing personnel, the volume of sales of infant formulas should not  
be included in the calculation of bonuses, nor should quotas be set specifically for sales of these products.  
This should not be understood to prevent the payment of bonuses based on the overall sales by a company  
of other products marketed by it. (wHO Code Article 8.1)
8(b) Personnel employed in marketing infant formulas should not, as part of their job responsibilities, perform 
educational functions in relation to pregnant women or parents of infants and young children. This does not 
prevent such personnel from being used for other functions by the health care system. (wHO Code Article 8.2)
Clause 9: Quality and Labelling
9(a) Manufacturers and importers of infant formulas must ensure that infant formulas sold in Australia conform to 
Australian Food Standard R7 – Infant Formula.4 (wHO Code Articles 9.2, 9.4, 10.1 and 10.2)
9(b) Manufacturers and importers of infant formulas must ensure that labels provide the information required to 
be provided by the Australian Food Standard A1 – labelling and Advertising and Standard R7 – Infant Formula, 
and also provide the necessary information about the appropriate use of infant formula and should not discourage 
breastfeeding. (wHO Code Article 9.1)
Clause 10: Implementation and monitoring
10(a) Independently of any other measures taken to implement their obligations under this document, each 
manufacturer and importer of infant formulas should regard itself as responsible for monitoring its marketing 
practices according to the principles and aim of this document, and for taking steps to ensure that its conduct  
at every level conforms to those principles and aims. (wHO Code Article 11.3)
10(b) Manufacturers and importers of infant formulas agree to be represented on the APMAIF and to participate 
fully in the work of the Advisory Panel.
10(c) Each manufacturer and importer of infant formulas should apprise its personnel of the existence of this 
document and of their responsibilities under it. (wHO Code Article 11.5).
4 The Standard has since been updated and is now called Standard 2.9.1.

ABBREVIATIONS
National Health and Medical Research Council
129
Glossary
The definitions of breastfeeding used in this document are consistent with the Australian National Breastfeeding 
Strategy 2010–2015, the wHO Global strategy for infant and young child feeding and are in general use in 
Australia.2,570,587
Breastfeeding definitions
Category  
of infant 
feeding
Requires that the  
infant receive
Allows the infant  
to receive
Does not allow the 
infant to receive
Exclusive 
breastfeeding
Breast milk (including milk expressed or 
from wet nurse or breast milk donor)
Prescribed drops or syrups (vitamins,  
minerals, medicines)
Anything else
Predominant 
(Full) 
breastfeeding
Breast milk (including milk expressed or 
from wet nurse or breast milk donor) as 
the predominant source of nourishment
Liquids (water, and water-based drinks, 
fruit juice, oral rehydration solutions), 
ritual fluids and drops or syrups 
(vitamins, minerals, medicines)
Anything else (in 
particular: non-human milk, 
solid foods, food-based 
fluids)
Complementary 
breastfeeding
Breast milk and solid or semi-solid foods Any food or liquid including  
non-human milk
Any 
breastfeeding
Some breast milk Any food or liquid including  
non-human milk
Ever breastfed Received breast milk or colostrum on at 
least one occasion
Bottle-feeding Any liquid from a bottle with nipple/
teat
Also allows breast milk by bottle
Infant formula definitions
Breast-milk substitute – Any food being marketed or otherwise represented as a partial or total replacement for 
breast milk, whether or not it is suitable for that purpose 9. As this term has the potential to imply an equivalence to 
breast milk, it is not used in this document. The term ‘infant formula’ or ‘commercial infant formula’ is used instead 
throughout this document. ‘Infant formula’ is the term used in the Australia New Zealand Food Standard Code.197
Infant formula is defined in Standard 2.9.1 of FSANZ. The standard includes the following definitions: 
• Infant formula product – A product based on milk or other edible food constituents of animal or plant origin 
which is nutritionally adequate to serve as the principal liquid source of nourishment for infants. 
• Infant formula – An infant formula product represented as a breast-milk substitute for infants and which 
satisfies the nutritional requirements of infants aged up to 4 to 6 months. 
• Follow-on formula – An infant formula product represented as either a breast milk substitute or replacement  
for infant formula and which constitutes the principal liquid source of nourishment in a progressively diversified 
diet for infants aged from 6 months. 
• Lactose-free formula and low lactose formula – Infant formula products that satisfy the needs of lactose 
intolerant infants. 
• Preterm formula – An infant formula product specifically formulated to satisfy particular needs of infants born 
preterm or of low birth weight. 
• Soy-based formula – An infant formula product in which soy protein isolate is the sole source of protein.
• Specialty/specialised formulas (i.e. infant formula products for special dietary use) – Includes: 
 – infant formula products formulated for preterm or low birth weight infants
 – infant formula products for metabolic, immunological, renal, hepatic, and malabsorptive conditions
 – infant formula products for specific dietary use based on protein substitutes.
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Other definitions
Breastfeeding duration – The total length of time during which an infant receives any breast milk at all, from 
initiation until breastfeeding has ceased.
Breastfeeding initiation – An infant’s first intake of breast milk (or colostrum).
Breast milk – Human milk, including colostrum.588 The United Nations Children’s Fund (UNICEF)/ wHO definition 
specifically includes breast milk given directly from the breast and expressed breast milk given by other means.
Complementary food – Any food, manufactured or locally prepared, suitable as a complement to breast milk or 
infant formula, if either becomes insufficient to satisfy the nutritional requirements of the infant. In the Infant 
Feeding Guidelines the following working definition is used: any nutrient-containing foods or semi-solid given to 
infants in addition to breast milk or commercial infant formula.
Constipation – Refers to the hard, dry consistency of the stools, not the frequency of bowel motions.
Container – Any form of packaging of products for sale as a normal retail unit, including wrappers.9
Distributor – A person, corporation or other entity in the public or private sector engaged, directly or indirectly,  
in the business of marketing at the wholesale or retail level a product within the scope of the wHO Code.  
A ‘primary distributor’ is a manufacturer’s sales agent, representative, national distributor or broke.9
Health care system – Government, non-government and private institutions or organisations engaged, directly 
or indirectly, in providing health care for mothers, infants and pregnant women. Also includes nurseries, health 
workers in private practice, and, for the purpose of this document, child-care facilities. For the purposes of the 
wHO Code, the term does not include pharmacies or other established sales outlets.
Health worker – A professional or non-professional person working in a component of a health care system.  
This includes voluntary unpaid workers.9
Infant – A child aged less than 12 months.
Label – Any tag, brand, mark, pictorial or other descriptive matter written, printed, stencilled, marked, embossed 
or impressed on, or attached to, a container of any product within the scope of the wHO Code.
Manufacturer – A corporation or other entity in the public or private sector engaged in the business or function 
(whether directly, through an agent, or through an entity controlled by or under contract with it) of manufacturing  
a product within the scope of the wHO Code.
Marketing – Product promotion, distribution, selling and advertising, product public relations, and product 
information services.9
Marketing personnel – Any people whose functions involve the marketing of a product or products coming  
within the scope of the wHO Code.
Nursing staff – The terms used for nursing staff associated with infant care change from time to time and 
in different localities. In this document the term encompasses all staff involved in infant and maternal care, 
regardless of their current or former titles.
Samples – Single or small quantities of a product provided without cost.9 For the purposes of this document, and in 
the Australian context, free or subsidised samples or supplies of infant formula are those given by manufacturers to 
health care facilities at no cost or at a cost that is substantially less than the normal retail or wholesale cost.
Solid foods – All foods other than liquids includes semi-solid/ pureed foods, finger foods and family foods.
Supplementary  –  Additional liquids given to the infant during the first 7 days after birth, including glucose 
solutions, water and commercial infant formula (definition used in this document). 
Supplies – Quantities of a product provided for use over an extended period, free or at a low price, for social 
purposes, including those provided to families in need.9
Toddler – A child aged from 12 months to 3 years.
Weaning – The period during which an infant is introduced to breast milk substitute or solid foods, or both,  
with the intention of ceasing breastfeeding (this term should be used with care as in the literature, ‘weaning’, 
‘weaning foods’ and ‘weaned’ are used in several different ways).
Weaned – The infant or child no longer receives any breast milk. 
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Abbreviations
AAP American Academy of Pediatrics 
ABA Australian Breastfeeding Association 
ABM Academy of Breastfeeding Medicine 
ABS Australian Bureau of Statistics
APMAIF Advisory Panel on the Marketing in Australia of Infant Formula 
ASIEM Australasian Society for Inborn Errors of Metabolism 
BFHI Baby Friendly Hospital Initiative
BFwA Breastfeeding Friendly workplace Accreditation 
BPA bisphenol A 
CDC Centers for Disease Control and Prevention (US)
CI confidence interval
DHA docosahexaenoic acid 
EFSA European Food Safety Authority
EPDS Edinburgh Postnatal Depression Scale
EPHN European Paediatric Hepatitis C Network 
ESPGHAN European Society for Paediatric Gastroenterology, Hepatology and Nutrition 
FAO Food and Agriculture Organisation of the United Nations
FSANZ Food Standards Australia New Zealand 
GDP Gross Domestic Product 
GOR gastro-oesophageal reflux 
GORD gastro-oesophageal reflux disease 
GP general practitioner
HIV human immunodeficiency virus
HSV-1 herpes simplex virus type 1 
IFMAA Infant Formula Manufacturers’ Association of Australia
INC Infant Nutrition Council
IU International Unit
lCANZ lactation Consultants Australia New Zealand ltd
lDl low-density lipoprotein 
MAIF Marketing in Australia of Infant Formula
NHMRC National Health and Medical Research Council 
NICE National Institute for Health and Clinical Excellence (Uk)
NlM National library of Medicines 
NUTTAB Nutrient Tables for Use in Australia
NZIFMA New Zealand Infant Formula Marketers’ Association
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OECD Organisation for Economic Co-operation and Development 
OR odds ratio 
PkU phenylketonuria 
PPIs proton pump inhibitors 
RACGP Royal Australian College of General Practitioners 
RACP Royal Australasian College of Physicians 
SIDS sudden infant death syndrome 
SSRIs selective serotonin reuptake inhibitors
TGFß transforming growth factor-beta 
Uk United kingdom
UNICEF United Nations Children’s Fund
US United States
USDA United States Department of Agriculture
wHA world Health Assembly 
wHO world Health Organization 
REFERENCES
National Health and Medical Research Council
133
References
1.  world Health Organization. Exclusive breastfeeding statement. 2011 (cited 12 April 2012). http://www.who. 
int/nutrition/topics/exclusive_breastfeeding/en/.http://www.patonsyarns.com/pattern.ph
2. Australian Health Ministers’ Conference. The Australian National Breastfeeding Strategy 2010–2015. 
Canberra: Australian Government Department of Health and Ageing, 2009. Available from:  
www.health.gov.au/breastfeeding
3. Australian Institute of Health and welfare. 2010 Australian National Infant Feeding Survey: Indicator results. 
Cat. no. PHE 156. Canberra: AIHw, 2011. Available from: www.aihw.gov.au/WorkArea/DownloadAsset.
aspx?id=10737420925 
4.  National Health and Medical Research Council. Australian Dietary Guidelines. Canberra: NHMRC, 2013. 
5.  National Health and Medical Research Council. Dietary Guidelines for Children and Adolescents.  
Canberra: NHMRC, 2003. 
6.  National Health and Medical Research Council. A modelling system to inform the revision of the Australian 
Guide to Healthy Eating. Canberra: National Health and Medical Research Council, 2011. Available from: 
http://www.eatforhealth.gov.au/sites/default/files/files/public_consultation/n55a_dietary_guidelines_
food_modelling_111216.pdf
7.  Australian Bureau of Statistics. Australian historical population statistics. Canberra: ABS, 2008. 
8.  Organisation for Economic Co-operation and Development. CO1.5: Breastfeeding rates. 25 January 2011. 
Paris: Social Policy Division: Directorate of Employment, labour and Social Affairs, 2009. Available from: 
http://www.oecd.org/els/familiesandchildren/oecdfamilydatabase.htm
9.  world Health Organization. International code of marketing of breast-milk substitutes. Geneva: wHO, 
1981. Available from: http://www.who.int/nutrition/publications/code_english.pdf
10. 10. National Health and Medical Research Council. Report of the working party on implementation of the 
wHO International Code of Marketing of Breast-milk Substitutes. Canberra: AGPS, 1985. 
11. Graham kI, Scott JA, Binns Cw, Oddy wH. National targets for breastfeeding at hospital discharge have 
been achieved in Perth. Acta Paediatr 2005;94(3):352–6. 
12. Donath SM, Amir lH. Breastfeeding and the introduction of solids in Australian infants: data from the  
2001 National Health Survey. Aust N Z J Public Health 2005;29(2):171–5. 
13. lester I. Australia’s food and nutrition. Canberra: Australian Government Publishing Service, 1994. 
14. Palmer N. Breastfeeding: the Australian situation. J Food Nutr 1985;42:13–18. 
15. Australian Institute of Family Studies. Growing up in Australia: The longitudinal study of Australian  
children: 2006–07 annual report. Melbourne: Commonwealth of Australia, 2008. 
16. Centre for Epidemiology and Research. 2007-2008 Report on child health from the New South wales 
population health survey. Sydney: NSw Department of Health, 2010. 
17.  Horta Bl, Bahl R, Martines JC, Victora CG. Evidence on the long-term effects of breastfeeding:  
systematic reviews and meta-analyses. Geneva: world Health Organization, 2007. 
18. Ip S, Chung M, Raman G, Chew P, Magila N, DeVine D et al. Breastfeeding and maternal and infant health 
outcomes in developed countries. AHRQ Publication No. 07-E007. Rockville, MD: Agency for Healthcare 
Research and Quality, 2007.  
REFERENCES
National Health and Medical Research Council
134
19. kramer MS, kakuma R. Optimal duration of exclusive breastfeeding. Cochrane Database Syst Rev 
2002;Issue 1:DOI:10.1002/14651858.CD003517. 
20. kramer MS, kakuma R. Optimal duration of exclusive breastfeeding (edited 2009). Cochrane Database 
Syst Rev 2009;Issue 1:DOI:10.1002/14651858.CD003517. 
21. Nielsen SB, Reilly JJ, Fewtrell MS, Eaton S, Grinham J, wells JCk. Adequacy of milk intake during 
exclusive breastfeeding: a longitudinal study. Pediatrics 2011;128(4):e907–14. 
22. wells JCk, Jonsdottir OH, Hibberd Pl, Fewtrell MS, Thorsdottir I, Eaton S et al. Randomized controlled  
trial of 4 compared with 6 mo of exclusive breastfeeding in Iceland: differences in breast-milk intake by 
stable-isotope probe. American Journal of Clinical Nutrition 2012;96(1):73–79. 
23. world Health Assembly. wHA resolution 54.2: Infant and young child nutrition. Geneva: wHA, 2001. 
24. world Health Organization. The optimal duration of exclusive breastfeeding: A systematic review.  
Geneva: wHO, 2001. Available from: www.who.int/inf-pr-2001/en/note2001-07.html
25. National Health and Medical Research Council. Infant Feeding Guidelines for Health Workers.  
Canberra: NHMRC, 2003. 
26. lawrence RA, lawrence RM. Breastfeeding: a guide for the medical profession. 6th ed. St louis:  
Mosby, 2005. 
27. labbok MH, Clark D, Goldman AS. Breastfeeding: maintaining an irreplaceable immunological resource. 
Nat Rev Immunol 2004;4(7):565–72. 
28. Schack-Nielsen l, Michaelsen kF. Advances in our understanding of the biology of human milk and its 
effects on the offspring. J Nutr 2007;137(2):S503–10. 
29. kramer MS, Aboud F, Mironova E, Vanilovich I, Platt Rw, Matush l et al. Breastfeeding and child cognitive 
development: new evidence from a large randomized trial. Arch Gen Psychiatry 2008;65(5):578–84. 
30. Medeiros APM, Ferreira JTl, de Felcio C. Correlation between feeding methods, non-nutritive sucking  
and orofacial behaviors. Pro Fono 2009;21(4):315–19. 
31. world Health Organization. Global health risks: mortality and burden of disease attributable to selected 
major risks. Geneva: wHO, 2009. 
32. Hegar B, Dewanti NR, kadim M, Alatas S, Firmansyah A, Vandenplas Y. Natural evolution of regurgitation  
in healthy infants. Acta Paediatr 2009;98(7):1189–93. 
33. Demian M, Nguyen S, Emil S. Early pyloric stenosis: a case control study. Pediatric Surgery International 
2009;25(12):1053–57. 
34. Osifo D, Evbuomwan I. Does exclusive breastfeeding confer protection against infantile hypertrophic 
pyloric stenosis? A 30-year experience in Benin City, Nigeria. J Trop Pediatr 2009;55(2):132–34. 
35. kramer MS, Guo T, Platt Rw, Sevkovskaya Z, Dzikovich I, Collet J-P et al. Infant growth and health 
outcomes associated with 3 compared with 6 mo of exclusive breastfeeding. Am J Clin Nutr 
2003;78(2):291–95. 
36. Gribble kD. Mechanisms behind breastmilk’s protection against, and artificial baby milk’s facilitation of, 
diarrhoeal illness. Breastfeed Rev 2011;19(2):19–26. 
37. Brown CE, Magnuson B. On the physics of the infant feeding bottle and middle ear sequela: Ear disease 
in infants can be associated with bottle feeding. International Journal of Pediatric Otorhinolaryngology 
2000;54(1):13–20. 
38. Mrild S, Hansson S, Jodal U, Odn A, Svedberg k. Protective effect of breastfeeding against urinary tract 
infection. Acta Paediatr 2004;93(2):164–68. 
39. Riccabona M. Urinary tract infections in children. Current opinion in urology 2003;13(1):59–62. 
REFERENCES
National Health and Medical Research Council
135
40. Cochi Sl, Fleming Dw, Hightower Aw, limpakarnjanarat k, Facklam RR, Smith JD et al. Primary invasive 
Haemophilus influenzae type b disease: a population-based assessment of risk factors. J Pediatr 
1986;108(6):887–96. 
41. Takala Ak, Eskola J, Palmgren J, Rnnberg PR, kela E, Rekola P et al. Risk factors of invasive Haemophilus 
influenzae type b disease among children in Finland. Journal of Pediatrics 1989;115(5):694–701. 
42. Hauck FR, Thompson JM, Tanabe kO, Moon RY, Vennemann MM. Breastfeeding and reduced risk of 
sudden infant death syndrome: a meta-analysis. Pediatrics 2011;128(1):103–10. 
43. Akobeng Ak, Ramanan AV, Buchan I, Heller RF. Effect of breast feeding on risk of coeliac disease:  
a systematic review and meta-analysis of observational studies. Arch Dis Child 2006;91(1):39–43. 
44. Barclay AR, Russell Rk, wilson Ml, Gilmour wH, Satsangi J, wilson DC. Systematic review: the role of 
breastfeeding in the development of pediatric inflammatory bowel disease. J Pediatr 2009;155(3):421–26. 
45. Martin RM, Gunnell D, Smith GD. Breastfeeding in infancy and blood pressure in later life: Systematic 
review and meta-analysis. American Journal of Epidemiology 2005;161(1):15–26. 
46. Owen CG, whincup PH, kaye SJ, Martin RM, Smith GD, Cook DG et al. Does initial breastfeeding lead to 
lower blood cholesterol in adult life? A quantitative review of the evidence. Am J Clin Nutr 2008;88(2):305–14. 
47. Monasta l, Batty GD, Cattaneo A, lutje V, Ronfani l, van lenthe FJ et al. Early-life determinants of 
overweight and obesity: a review of systematic reviews. Obesity Reviews 2010;11(10):695–708. 
48. Owen CG, Martin RM, whincup PH, Smith GD, Cook DG. Effect of infant feeding on the risk of obesity 
across the life course: a quantitative review of published evidence. Pediatrics 2005;115(5):1367–77. 
49. Michaelsen k, weaver lT, Branca F, Robertson A. Feeding and nutrition of infants and young children. 
Copenhagen: wHO European Division, 2003. 
50. U.S. Department of Health and Human Services. The Surgeon General’s call to action to support 
breastfeeding. washington, DC: U.S. Department of Health and Human Services, Office of the  
Surgeon General, 2011. 
51. Raisler J, Alexander C, O’Campo P. Breast-feeding and infant illness: a dose-response relationship?  
Am J Public Health 1999;89(1):25–30. 
52. Quigley MA, kelly YJ, Sacker A. Breastfeeding and hospitalization for diarrheal and respiratory infection  
in the United kingdom Millennium Cohort Study. Pediatrics 2007;119(4):e837–42. 
53. Goldman AS, Goldblum RM, Garza C. Immunologic components in human milk during the second year  
of lactation. Acta Paediatrica Scandinavica 1983;72(3):461–62. 
54. Oddy wH. Breastfeeding protects against illness and infection in infants and children: a review of the 
evidence. Breastfeed Rev 2001;9(2):11–18. 
55. Hanson lA, korotkova M. The role of breastfeeding in prevention of neonatal infection. Semin Neonatol 
2002;7(4):275–81. 
56. leBouder E, Rey-Nores JE, Raby AC, Affolter M, Vidal k, Thornton CA et al. Modulation of neonatal 
microbial recognition: TlR-mediated innate immune responses are specifically and differentially  
modulated by human milk. J Immunol 2006;176(6):3742–52. 
57. Hale Tw, Hartmann PE. Hale & Hartmann’s textbook of human lactation. 1st ed. USA: Hale Publishing, 
l.P., 2007. 
58.  lopez-Alvarez MJ. Proteins in human milk. Breastfeed Rev 2007;15(1):5–16. 
59. Renner E. Micronutrients in milk and milk-based food products. london & New York: Elsevier Applied 
Science, 1989. 
60. Bode l. Human milk oligosaccharides: prebiotics and beyond. Nutr Rev 2009;67(Suppl. 2):S183–91. 
61. Subcommittee on Nutrition during lactation. Nutrition during lactation. washington DC: National Academy 
Press, 1991. 
REFERENCES
National Health and Medical Research Council
136
62. Thormar H, Hilmarsson H. The role of microbicidal lipids in host defense against pathogens and their 
potential as therapeutic agents. Chem Phys lipids 2007;150(1):1–11. 
63. EURODIAB Substudy 2 Study Group. Rapid early growth is associated with increased risk of childhood 
type 1 diabetes in various european populations. Diabetes Care 2002;25(10):1755–60. 
64. Mayer EJ, Hamman RF, Gay EC, lezotte DC, Savitz DA, klingensmith GJ. Reduced risk of IDDM among 
breast-fed children. The Colorado IDDM Registry. Diabetes 1988;37(12):1625–32. 
65. Eriksson J, Forsen T, Osmond C, Barker DJP. Pathways of infant and childhood growth that lead to type 2 
diabetes. Diabetes Care 2003;26(11):3006–10. 
66. knip M, Virtanen SM, Seppa k, Ilonen J, Savilahti E, Vaarala O et al. Dietary intervention in infancy and 
later signs of beta-cell autoimmunity. New England Journal of Medicine 2010;363(20):1900–08. 
67.  Phillips DIw, Goulden P, Syddall HE, Sayer AA, Dennison EM, Martin H et al. Fetal and infant growth and 
glucose tolerance in the Hertfordshire Cohort Study – A study of men and women born between 1931  
and 1939. Diabetes 2005;54:S145–50. 
68. Australian Centre for Asthma Monitoring. Asthma in Australia 2008. Canberra: AIHw, 2008. 
69.  Prescott Sl, Tang Ml. The Australasian Society of Clinical Immunology and Allergy position statement: 
summary of allergy prevention in children. Med J Aust 2005;182(9):464–7. 
70.  Anandan C, Nurmatov U, van Schayck OC, Sheikh A. Is the prevalence of asthma declining? Systematic 
review of epidemiological studies. Allergy 2010;65(2):152–67. 
71.  Gdalevich M, Mimouni D, Mimouni M. Breast-feeding and the risk of bronchial asthma in childhood:  
a systematic review with meta-analysis of prospective studies. J Pediatr 2001;139(2):261–6. 
72.  Oddy wH, Holt PG, Sly PD, Read Aw, landau lI, Stanley FJ et al. Association between breast feeding and 
asthma in 6 year old children: findings of a prospective birth cohort study. BMJ 1999;319(7213):815–19. 
73.  west C, Videky D, Prescott S. Role of diet in the development of immune tolerance in the context of 
allergic disease. Current Opinion in Pediatrics 2010;22(5):635–41. 
74. Verhasselt V. Neonatal tolerance under breastfeeding influence: the presence of allergen and transforming 
growth factor-beta in breast milk protects the progeny from allergic asthma. Journal of Pediatrics 
2010;156(2):S16–S20. 
75. Brandtzaeg P. Food allergy: separating the science from the mythology. Nat Rev Gastroenterol Hepatol 
2010;7(7):380–400. 
76.  Greer FR, Sicherer SH, Burks Aw. Effects of early nutritional interventions on the development of 
atopic disease in infants and children: the role of maternal dietary restriction, breastfeeding, timing of 
introduction of complementary foods, and hydrolyzed formulas. Pediatrics 2008;121(1):183–91. 
77.  kramer MS, kakuma R. Maternal dietary antigen avoidance during pregnancy or lactation, or both, 
for preventing or treating atopic disease in the child. Cochrane Database Syst Rev 2006;Issue 
3:DOI:10.1002/14651858.CD000133.pub2. 
78. Moore ER, Anderson GC, Bergman N. Early skin-to-skin contact for mothers and their healthy newborn 
infants. Cochrane Database Syst Rev 2009;Issue 3:DOI:10.1002/14651858.CD003519.pub3. 
79.  Angelsen Nk, Vik T, Jacobsen G, Bakketeig lS. Breast feeding and cognitive development at age 1 and  
5 years. Arch Dis Child 2001;85(3):183–88. 
80.  lancet. Breastfeeding and cognitive development. lancet 1996;347:1057. 
81. Bauer G, Ewald lS, Hoffman J, Dubanoski R. Breastfeeding and cognitive development of three-year-old 
children. Psychological Reports 1991;68(3):1218. 
REFERENCES
National Health and Medical Research Council
137
82. Carlson SE, Peeples JM, werkman SH, Cooke RJ, wilson wM. Arachidonic acid (AA) in plasma and red 
blood cell (RBC) phospholipids (Pl) during follow up of preterm infants: occurrence, dietary determinants 
and functional relationships. washington DC: Second International Conference on the Health Effects of 
Omega-3 Fatty Acids in Seafoods, 1990. 
83.  Horwood lJ, Darlow BA, Mogridge N. Breast milk feeding and cognitive ability at 7–8 years. Arch Dis  
Child Fetal Neonatal Ed 2001;84(1):F23–F27. 
84.  lucas A, Morley R, Cole TJ, lister G, leeson-Payne C. Breast milk and subsequent intelligence quotient  
in children born preterm. lancet 1992;339(8788):261–64. 
85.  Fleith M, Clandinin MT. Dietary PUFA for preterm and term infants: review of clinical studies. Critical 
Reviews in Food Science and Nutrition 2005;45(3):205–29. 
86.  white House Task Force on Childhood Obesity. Solving the problem of childhood obesity within a 
generation: report to the president. washington DC: Executive Office of the President of the United 
States, 2010. 
87.  Harder T, Bergmann R, kallischnigg G, Plagemann A. Duration of breastfeeding and risk of overweight:  
a meta-analysis. Am J Epidemiol 2005;162(5):397–403. 
88.  Burke V, Beilin lJ, Simmer k, Oddy wH, Blake kV, Doherty D et al. Breastfeeding and overweight: 
longitudinal analysis in an Australian birth cohort. Journal of Pediatrics 2005;147(1):56–61. 
89. k ramer MS, Chalmers B, Hodnett ED, Sevkovskaya Z, Dzikovich I, Shapiro S et al. Promotion of 
Breastfeeding Intervention Trial (PROBIT): a randomized trial in the Republic of Belarus. JAMA 
2001;285(4):413–20. 
90. Beral V, Bull D, Doll R, Peto R, Reeves G, la Vecchia C et al. Breast cancer and breastfeeding: collaborative 
reanalysis of individual data from 47 epidemiological studies in 30 countries, including 50 302 women with 
breast cancer and 96 973 women without the disease. lancet 2002;360(9328):187–95. 
91.  Sobhy SI, Mohame NA. The effect of early initiation of breast feeding on the amount of vaginal blood loss 
during the fourth stage of labor. J Egypt Public Health Assoc 2004;79(1-2):1–12. 
92.  Chan SM, Nelson EA, leung SS, li CY. Postnatal iron status of Hong kong Chinese women in a longitudinal 
study of maternal nutrition. Eur J Clin Nutr 2001;55(7):538–46. 
93. l opez lM, Hiller JE, Grimes DA. Education for contraceptive use by women after childbirth. Cochrane 
Database Syst Rev 2002 (reprinted 2010);Issue 1:DOI:10.1002/14651858.CD001863.pub2. 
94.  Becker S, Rutstein S, labbok MH. Estimation of births averted due to breast-feeding and increases in 
levels of contraception needed to substitute for breast-feeding. J Biosoc Sci 2003;35(4):559–74. 
95. labbok M. Breastfeeding: a woman’s reproductive right. Int J Gynaecol Obstet 2006;94(3):277–86. 
96. Short RV, lewis PR, Renfree MB, Shaw G. Contraceptive effects of extended lactational amenorrhoea: 
beyond the Bellagio Consensus. lancet 1991;337(8743):715–17. 
97.  world Health Organization. Health benefits of family planning. Geneva: wHO, 1995. Available from:  
http://whqlibdoc.who.int/hq/1995/WHO_FHE_FPP_95.11.pdf
98.  Heinig MJ, Nommsen-Rivers lA, Peerson JM, Dewey kG. Factors related to duration of postpartum 
amenorrhoea among USA women with prolonged lactation. Journal of Biosocial Science 1994;26(4):517–27. 
99. Gray RH, Campbell OM, Apelo R, Eslami SS, Zacur H, Ramos RM et al. Risk of ovulation during lactation. 
lancet 1990;335(8680):25–29. 
100.  kennedy kI, Visness CM. Contraceptive efficacy of lactational amenorrhoea. lancet 1992;339(8787):227–30. 
101.  labbok M, Cooney k, Coly S. Guidelines for breastfeeding, family planning, and the lactational amenorrhea 
method-lAM. washington DC: Institute of Reproductive Health, Georgetown University, 1995.  
REFERENCES
National Health and Medical Research Council
138
102.  Gross BA, Burger H. Breastfeeding patterns and return to fertility in Australian women. Aust N Z J Obstet 
Gynaecol 2002;42(2):148–54. 
103.  Hiller JE, Griffith E, Jenner F. Education for contraceptive use by women after childbirth. Cochrane 
Database Syst Rev 2002;Issue 3:DOI:10.1002/14651858.CD001863.pub3. 
104. Smith JP. Human milk supply in Australia. Food Policy 1999;24(1):71–91. 
105. weimer J. The economic beneits of breastfeeding: a review and analysis. washington: Food and Rural 
Economics Division, Economic Rsearch Service, US Department of Agriculture, 2001. 
106. Smith JP, Thompson JF, Ellwood DA. Hospital system costs of artificial infant feeding: estimates for the 
Australian Capital Territory. Aust N Z J Public Health 2002;26(6):543–51. 
107. Bartick M, Reinhold A. The burden of suboptimal breastfeeding in the United States: a pediatric cost 
analysis. Pediatrics 2010;125(5):e1048 –56 
108. Department of Health and Ageing. Breastfeeding. 2010 (cited 10 July 2011). http://www.health.gov.
au/internet/main/publishing.nsf/content/health-pubhlth-strateg-brfeed-index.htm.http://www.
patonsyarns.com/pattern.ph
109. Cooklin  AR, Donath SM, Amir lH. Maternal employment and breastfeeding: results from the longitudinal 
study of Australian children. Acta Paediatr 2008;97(5):620–23. 
110. Scott JA, Binns Cw, Oddy wH, Graham kI. Predictors of breastfeeding duration: evidence from a cohort 
study. Pediatrics 2006;117(4):e646–55. 
111. Department of Families Housing Community Services and Indigenous Affairs. Paid parental leave. 
2010 (cited 1 February 2011). http://www.fahcsia.gov.au/our-responsibilities/families-and-children/
programs-services/paid-parental-leave-scheme.http://www.patonsyarns.com/pattern.ph
112.  Howat P, Cross D, Maycock B. Towards a unified definition of health promotion. Health Prom J Aust 
2003;14(2):82–84. 
113. Britton C, McCormick FM, Renfrew MJ, wade A, king SE. Support for breastfeeding mothers. Cochrane 
Database Syst Rev 2009(Issue 1):DOI:10.1002/14651858.CD001141.pub3. 
114.  Chung M, Raman G, Trikalinos T, lau J, Ip S. Interventions in primary care to promote breastfeeding:  
an evidence review for the U.S. Preventive Services Task Force. Ann Intern Med 2008;149(8):565–82. 
115.  Dyson l, McCormick F, Renfrew MJ. Interventions for promoting the initiation of breastfeeding.  
Cochrane Database Syst Rev 2005;issue 2:DOI:10.1002/14651858.CD001688.pub2. 
116. Dy son l, Renfrew MJ, McFadden A, McCormick F, Herbert G, Thomas J. Promotion of breastfeeding 
initiation and duration: evidence into action. london: NHS, National Institute for Health and Clinical 
Excellence, 2006. 
117. Shealy kR, li R, Benton-Davis S, Grummer-Strawn lM. The CDC guide to breastfeeding interventions. 
Atlanta: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 
2005. 
118. UNICEF. The Baby-Friendly Hospital Initiative. 1991 (cited 12 April 2012). http://www.unicef.org/nutrition/
index_24806.html.http://www.patonsyarns.com/pattern.ph
119. Bartick M, Stuebe A, Shealy k, walker M, Grummer-Strawn l. Closing the quality gap: promoting 
evidence-based breastfeeding care in the hospital. Pediatrics 2009;124(4):e793–802. 
120.  Merewood A, Grossman x, Cook J, Sadacharan R, Singleton M, Peters k et al. US hospitals violate 
wHO policy on the distribution of formula sample packs: results of a national survey. J Hum lact 
2010;26(4):363–67. 
121.  Rosenberg k, Eastham C, kasehagen l, Sandoval A. Marketing infant formula through hospitals: the 
impact of commercial hospital discharge packs on breastfeeding. Am J Public Health 2008;98(2):290–95. 
REFERENCES
National Health and Medical Research Council
139
122.  DiGirolamo AM, Grummer-Strawn lM, Fein SB. Effect of maternity-care practices on breastfeeding. 
Pediatrics 2008;122(2):S43–49. 
123.  Scott JA, Aitkin I, Binns Cw, Aroni RA. Factors associated with the duration of breastfeeding amongst 
women in Perth, Australia. Acta Paediatr 1999;88(4):416–21. 
124.  Szajewska H, Horvath A, koletzko B, kalisz M. Effects of brief exposure to water, breast-milk substitutes, 
or other liquids on the success and duration of breastfeeding: A systematic review. Acta Paediatr 
2006;95(2):145–52. 
125.  karabulut E, Yalcin SS, Ozdemir-Geyik P, karaagaoglu E. Effect of pacifier use on exclusive and any 
breastfeeding: a meta-analysis. Turkish Journal of Pediatrics 2009;51(1):35–43. 
126.  kronborg H, Vaeth M. How are effective breastfeeding technique and pacifier use related to breastfeeding 
problems and breastfeeding duration? Birth 2009;36(1):34–42. 
127.  world Health Organization/UNICEF. The Baby-Friendly Hospital Initiative: Revised, updated and expanded 
for integrated care. Geneva: wHO, 2008. 
128.  Abrahams Sw, labbok MH. Exploring the impact of the Baby-Friendly Hospital Initiative on trends in 
exclusive breastfeeding. Int Breastfeed J 2009;4(11). 
129.  Broadfoot M, Britten J, Tappin D, Mackenzie J. The Baby Friendly Hospital Initiative and breast feeding 
rates in Scotland. Arch Dis Child Fetal Neonatal Ed 2005;90:F114–16. 
130.  Merten S, Dratva J, Ackermann-liebrich U. Do baby-friendly hospitals influence breastfeeding duration on 
a national level? Pediatrics 2005;116(5):e702–08. 
131.  Cattaneo A, Buzzetti R. Effect on rates of breast feeding of training for the baby friendly hospital initiative. 
BMJ 2001;323(7325):1358–62. 
132.  Australian College of Midwives. BFHI in Australia 2008 (cited 12 April 2012). http://www.babyfriendly.
org.au/text/bfhi_hospitals.html.http://www.patonsyarns.com/pattern.ph
133.  Gagnon AJ, Sandall J. Individual or group antenatal education for childbirth or parenthood, or both. 
Cochrane Database Syst Rev 2007;Issue 3:DOI:10.1002/14651858.CD002869.pub2. 
134.  Scott JA, Oddy wH, Binns Cw, Graham kI. Temporal changes in the determinants of breastfeeding 
initiation. Birth 2006;33:37–45. 
135.  wolfberg AJ, Michels kB, Shields w, O’Campo P, Bronner Y, Bienstock J. Dads as breastfeeding 
advocates: results from a randomized controlled trial of an educational intervention. Am J Obstet Gynecol 
2004;191(3):708–12. 
136.  Ekstrom A, widstrom AM, Nissen E. Breastfeeding support from partners and grandmothers: perceptions 
of Swedish women. Birth 2003;30(4):261–6. 
137.  Hauck Yl. Factors influencing mothers’ decision to breastfeed in public. Breastfeed Rev 2004;12(1):15–23. 
138. S wanson V, Power kG. Initiation and continuation of breastfeeding: theory of planned behaviour. Journal of 
Advanced Nursing 2005;50(3):272–82. 
139.  Stremler J, lovera D. Insight from a breastfeeding peer support pilot program for husbands and fathers of 
Texas wIC participants. J Hum lact 2004;20(4):417–22. 
140.  Pisacane A, Continisio GI, Aldinucci M, D’Amora S, Continisio P. A controlled trial of the father’s role in 
breastfeeding promotion. Pediatrics 2005;116(4):e494–8. 
141.  Active Healthy Communities. Breastfeeding and baby care 2010. Available from: http://www.active 
healthycommunities.com.au/content/breastfeeding-baby-care
142.  Heath A, Tuttle C, Simons M, Cleghorn C, Parnell w. A longitudinal study of breastfeeding and weaning 
practices during the first year of life in Dunedin, New Zealand. Journal of the American Dietetic 
Association 2002;102(7):937–43. 
REFERENCES
National Health and Medical Research Council
140
143.  li R, Fridinger F, Grummer Strawn l. Public perceptions on breastfeeding constraints. Journal of human 
lactation 2002;18(3):227–35. 
144.  Scott J, Mostyn T. women’s experiences of breastfeeding in a bottle-feeding culture. Journal of human 
lactation 2003;19(3):270–77. 
145.  Scott JA. Attitudes to breastfeeding. In: liamputtong P, ed. Infant feeding practices: A cross-cultural 
perspective. New York Dordrecht Heidelberg london: Springer, 2011: 39–54.
146.  li R, Hsia J, Fridinger F, Hussain A, Benton-Davis S, Grummer-Strawn l. Public beliefs about breastfeeding 
policies in various settings. J Am Diet Assoc 2004;104(7):1162–68. 
147.  Australian Institute of Health and welfare. A picture of Australia’s children 2009. Canberra: AIHw, 2009. 
148.  Yeoh BH, Eastwood J, Phung H, woolfenden S. Factors influencing breastfeeding rates in south-western 
Sydney. J Paediatr Child Health 2007;43(4):249–55. 
149.  Baghurst P, Pincombe J, Peat B, Henderson A, Reddin E, Antoniou G. Breast feeding self-efficacy and 
other determinants of the duration of breast feeding in a cohort of first-time mothers in Adelaide, 
Australia. Midwifery 2007;23(4):382–91. 
150.  Oddy wH, li J, landsborough l, kendall GE, Henderson S, Downie J. The association of maternal 
overweight and obesity with breastfeeding duration. Journal of Pediatrics 2006;149(2):185–91. 
151.  Amir lH, Donath SM. Socioeconomic status and rates of breastfeeding in Australia: evidence from three 
recent national health surveys. Med J Aust 2008;189(5):254–6. 
152.  Grote V, Vik T, von kries R, luque V, Socha J, Verduci E et al. Maternal postnatal depression and child 
growth: a European cohort study. BMC Pediatr 2010;10:14. 
153.  Dennis Cl, McQueen k. The relationship between infant-feeding outcomes and postpartum depression:  
a qualitative systematic review. Pediatrics 2009;123(4):e736–51. 
154.  Baxter J, Cooklin AR, Smith J. which mothers wean their babies prematurely from full breastfeeding?  
An Australian cohort study. Acta Paediatr 2009;98(8):1274–7. 
155.  Prior E, Santhakumaran S, Gale C, Philipps lH, Modi N, Hyde MJ. Breastfeeding after cesarean delivery: 
a systematic review and meta-analysis of world literature. American Journal of Clinical Nutrition 
2012;95(5):1113–35. 
156. Scot t JA, Binns Cw. Factors associated with the initiation and duration of breastfeeding: a review of the 
literature. Aust J Nutr Diet 1998;55(2):51–61. 
157.  Binns Cw. Food, sickness and death in children of the highlands of Papua, New Guinea. Journal of Tropical 
Pediatrics and Environmental Child Health 1976;22(1):9–11. 
158. Det twyler kA. A time to wean: The hominid blueprint for the natural age of weaning in modern human 
populations. In: Stuart-Macadam P, Dettwyler kA, eds. Breastfeeding: Biocultural perspectives. New York: 
Aldine de Gruytyer, 1995.
159.  Gatti l. Maternal perceptions of insufficient milk supply in breastfeeding. J Nurs Scholarsh 
2008;40(4):355–63. 
160. Ale xander JM, Grant AM, Campbell MJ. Randomised controlled trial of breast shells and Hoffman’s 
exercises for inverted and non-protractile nipples. BMJ 1992;304(6833):1030–32. 
161.  MAIN Trial Collaborative Group. Preparing for breast feeding: treatment of inverted and non-protractile 
nipples in pregnancy. Midwifery 1994;10(4):200–13. 
162.  Brockway l. Hair colour and problems in breast feeding. Midwives Chronicle 1986;99(1178):66–67. 
163.  Giugliani ER. Common problems during lactation and their management [Portugese]. J Pediatr (Rio J) 
2004;80(5 Suppl):S147–S54. 
164.  Brodribb w. Breastfeeding management. 3rd ed. Victoria: Australian Breastfeeding Association, 2006. 
REFERENCES
National Health and Medical Research Council
141
165.  Scott JA, Binns Cw, Aroni RA. Breast-feeding in Perth: recent trends. Aust N Z J Public Health 
1996;20(2):210–1. 
166.  wambach kA, Cole C. Breastfeeding and adolescents. J Obstet Gynecol Neonatal Nurs 2000;29(3):282–94. 
167.  wambach kA, Cohen SM. Breastfeeding experiences of urban adolescent mothers. J Pediatr Nurs 
2009;24(4):244–54. 
168.  wambach kA, Aaronson l, Breedlove G, Domian Ew, Rojjanasrirat w, Yeh Hw. A randomized controlled 
trial of breastfeeding support and education for adolescent mothers. western Journal of Nursing Research 
2011;33(4):486–505. 
169. k ulski Jk, Smith M, Hartmann PE. Perinatal concentrations of progesterone, lactose and alpha-lactalbumin 
in the mammary secretion of women. J Endocrinol 1977;74(3):509–10. 
170.  Neville MC, Morton J, Umemura S. lactogenesis. The transition from pregnancy to lactation. Pediatr Clin 
North Am 2001;48(1):35–52. 
171.  Perez-Escamilla R, Chapman DJ. Validity and public health implications of maternal perception of the onset 
of lactation: an international analytical overview. J Nutr 2001;131(11):S3021–24. 
172. Hartmann P , Sherriff J, kent J. Maternal nutrition and the regulation of milk synthesis. Proc Nutr Soc 
1995;54(2):379–89. 
173. w ilde CJ, Addey CV, Boddy lM, Peaker M. Autocrine regulation of milk secretion by a protein in milk. 
Biochemical Journal 1995;305(Part 1):51–58. 
174.  Ramsay DT, kent JC, Owens RA, Hartmann PE. Ultrasound imaging of milk ejection in the breast of 
lactating women. Pediatrics 2004;113(2):361–7. 
175.  kulski Jk, Hartmann PE, Martin JD, Smith M. Effects of bromocriptine mesylate on the composition of  
the mammary secretion in non-breast-feeding women. Obstetrics and Gynecology 1978;52(1):38–42. 
176.  kent JC. How breastfeeding works. J Midwifery womens Health 2007;52(6):564–70. 
177.  Daly SE, kent JC, Owens RA, Hartmann PE. Frequency and degree of milk removal and the short-term 
control of human milk synthesis. Exp Physiol 1996;81(5):861–75. 
178.  Neville MC. Anatomy and physiology of lactation. Pediatr Clin North Am 2001;48(1):13–34. 
179.  kent J, Mitoulas l, Cregan M, Ramsay D, Doherty D, Hartmann P. Volume and frequency of breastfeedings 
and fat content of breast milk throughout the day. Pediatrics 2006;117(3):e387–95. 
180.  Dewey kG. Maternal and fetal stress are associated with impaired lactogenesis in humans. J Nutr 
2001;131(11):S3012–15. 
181.  Chapman DJ, Perez-Escamilla R. Identification of risk factors for delayed onset of lactation. J Am Diet 
Assoc 1999;99(4):450–54. 
182. k ulski Jk, Smith M, Hartmann PE. Normal and caesarian section delivery and the initiation of lactation in 
women. Aust J Exp Biol Med Sci 1981;59(4):405–12. 
183.  Zanardo V, Svegliado G, Cavallin F, Giustardi A, Cosmi E, litta P. Elective cesarean delivery: does it have a 
negative effect on breastfeeding? Birth 2010;37(4):275–79. 
184.  Patel RR, liebling RE, Murphy DJ. Effect of operative delivery in the second stage of labor on 
breastfeeding success. Birth 2003;30(4):255–60. 
185.  Qiu l, Binns C, Zhao Y, lee A, xie x. Breastfeeding following caesarean section in Zhejiang Province: 
public health implications. Asia Pac J Public Health 2008;20:220–27. 
186.  Rowe-Murray HJ, Fisher JR. Baby friendly hospital practices: cesarean section is a persistent barrier to 
early initiation of breastfeeding. Birth 2002;29(2):124–31. 
187. R utishauser IH, Carlin JB. Body mass index and duration of breast feeding: a survival analysis during the 
first six months of life. Journal of epidemiology and community health 1992;46(6):559–65. 
REFERENCES
National Health and Medical Research Council
142
188.  James JP. An analysis of the breastfeeding practices of a group of mothers living in Victoria, Australia. 
Breastfeed Rev 2004;12(2):19–27. 
189.  Hartmann P, Cregan M. lactogenesis and the effects of insulin-dependent diabetes mellitus and 
prematurity. J Nutr 2001;131:S3016–20. 
190.  Dewey kG, Nommsen-Rivers lA, Heinig J, Cohen RJ. Risk factors for suboptimal infant breastfeeding 
behavior, delayed onset of lactation, and excess neonatal weight loss. Pediatrics 2003;112:607–19. 
191.  Rasmussen kM, kjolhede Cl. Prepregnant overweight and obesity diminish the prolactin response to 
suckling in the first week postpartum. Pediatrics 2004;113(5):e465–71. 
192.  lovelady CA. Is maternal obesity a cause of poor lactation performance. Nutr Rev 2005;63(10):352–5. 
193.  Picciano MF. Nutrient composition of human milk. Pediatr Clin North Am 2001;48(1):53–67. 
194.  McClellan Hl, Miller SJ, Hartmann PE. Evolution of lactation: nutrition v. protection with special reference 
to five mammalian species. Nutr Res Rev 2008;21(2):97–116. 
195.  Haytowitz D, lemar l, Pehrsson P, Exler J, Patterson k, Thomas R et al. USDA national nutrient database 
for standard reference, release 24. 2011 (cited). http://www.ars.usda.gov/ba/bhnrc/ndl.http://www.
patonsyarns.com/pattern.ph
196.  Food Standards Australia New Zealand. NUTTAB (Nutrient Tables for use in Australia) 2010. 2010 
(updated 2 August 2012; cited). http://www.foodstandards.gov.au/consumerinformation/nuttab2010/
nuttab2010onlinesearchabledatabase/onlineversion.cfm?&action=getFood&foodID=09A10163.http://
www.patonsyarns.com/pattern.ph
197.  Food Standards Australia New Zealand. Standard 2.9.1 Infant Formula Products. Canberra: FSANZ, 2011. 
Available from: http://www.comlaw.gov.au/Details/F2010C00089
198.  Daly SE, Di Rosso A, Owens RA, Hartmann PE. Degree of breast emptying explains changes in the fat 
content, but not fatty acid composition, of human milk. Exp Physiol 1993;78(6):741–55. 
199.  Jackson DA, Imong SM, Silprasert A, Preunglumpoo S, leelapat P, Yootabootr Y et al. Estimation of 
24 h breast-milk fat concentration and fat intake in rural northern Thailand. British Journal of Nutrition 
1988;59(3):365–71. 
200.  Daly SE, Owens RA, Hartmann PE. The short-term synthesis and infant-regulated removal of milk in 
lactating women. Exp Physiol 1993;78(2):209–20. 
201.  Daly SE, Hartmann PE. Infant demand and milk supply. Part 2: the short-term control of milk synthesis  
in lactating women. J Hum lact 1995;11(1):27–37. 
202.  Dewey kG, lonnerdal B. Infant self-regulation of breast milk intake. Acta Paediatrica Scandinavica 
1986;75(6):893–8. 
203.  Colson SD, Meek JH, Hawdon JM. Optimal positions for the release of primitive neonatal reflexes 
stimulating breastfeeding. Early Hum Dev 2008;84(7):441–9. 
204.  Evans A, Chantry CJ, Howard CR, R.A l, Marinelli kA, Powers NG. ABM Clinical Protocol #2 (2007 
revision): guidelines for hospital discharge of the breastfeeding term newborn and mother: “the going 
home protocol”. Breastfeed Med 2007;2(3):158–65. 
205.  Newman J. Breastfeeding problems associated with the early introduction of bottles and pacifiers.  
J Hum lact 1990;6(2):59–63. 
206.  Binns Cw, Scott JA. Using pacifiers: what are breastfeeding mothers doing? Breastfeed Rev 
2002;10(2):21–5. 
207.  Vogel A, Hutchison Bl, Mitchell EA. Factors associated with the duration of breastfeeding. Acta Paediatr 
1999;88(12):1320–6. 
208.  O’Connor NR, Tanabe kO, Siadaty MS, Hauck FR. Pacifiers and breastfeeding: a systematic review.  
Arch Pediatr Adolesc Med 2009;163(4):378–82. 
REFERENCES
National Health and Medical Research Council
143
209.  Jenik AG, Vain NE, Gorestein AN, Jacobi NE. Does the recommendation to use a pacifier influence the 
prevalence of breastfeeding? J Pediatr 2009;155(3):350–4 e1. 
210.  Douglass JM, li Y, Tinanoff N. Association of mutans streptococci between caregivers and their children. 
Pediatr Dent 2008;30(5):375–87. 
211. Mitc hell SC, Ruby JD, Moser S, Momeni S, Smith A, Osgood R et al. Maternal transmission of mutans 
Streptococci in severe-early childhood caries. Pediatr Dent 2009;31(3):193–201. 
212.  weyermann M, Rothenbacher D, Brenner H. Acquisition of Helicobacter pylori infection in early childhood: 
independent contributions of infected mothers, fathers, and siblings. Am J Gastroenterol 2009;104(1):182–9. 
213.  weyermann M, Adler G, Brenner H, Rothenbacher D. The mother as source of Helicobacter pylori 
infection. Epidemiology 2006;17(3):332–4. 
214.  Fewtrell MS, lucas A, Morgan JB. Factors associated with weaning in full term and preterm infants.  
Arch Dis Child Fetal Neonatal Ed 2003;88(4):F296–301. 
215.  Forde kA, Miller lJ. 2006-07 north metropolitan Perth breastfeeding cohort study: how long are mothers 
breastfeeding? Breastfeed Rev 2010;18(2):14–24. 
216.  Academy of Breastfeeding Medicine Protocol Committee. ABM clinical protocol #3: hospital guidelines for 
the use of supplementary feedings in the healthy term breastfed neonate, revised 2009. Breastfeed Med 
2009;4(3):175–82. 
217.  Philipp Bl. ABM clinical protocol #7: model breastfeeding policy (Revision 2010). Breastfeed Med 
2010;5:173–77. 
218.  Abrahams RR, Mackay-Dunn MH, Nevmerjitskaia V, MacRae GS, Payne SP, Hodgson ZG. An evaluation 
of rooming-in among substance-exposed newborns in British Columbia. J Obstet Gynaecol Can 
2010;32(9):866–71. 
219.  Asole S, Spinelli A, Antinucci lE, Di lallo D. Effect of hospital practices on breastfeeding: a survey in the 
Italian Region of lazio. J Hum lact 2009;25(3):333–40. 
220. k eefe MR. The impact of infant rooming-in on maternal sleep at night. J Obstet Gynecol Neonatal Nurs 
1988;17(2):122–6. 
221. w omen and New Born Health Service king Edward Memorial Hospital. Co-sleeping/bed-sharing 
information for parents. 2010. Available from: www.health.wa.gov.au/circularsnew/attachments/345.pdf
222.  den Hertog J, van leengoed E, kolk F, van den Broek l, kramer E, Bakker EJ et al. The defecation pattern 
of healthy term infants up to the age of 3 months. Arch Dis Child Fetal Neonatal Ed 2012;Epub ahead  
of print. 
223. Hasc hke F, van’t Hof MA. Euro-Growth references for length, weight, and body circumferences. Euro-Growth 
Study Group. J Pediatr Gastroenterol Nutr 2000;31(Suppl. 1):S14–38. 
224.  Nelson SE, Rogers RR, Ziegler EE, Fomon SJ. Gain in weight and length during early infancy. Early Hum Dev 
1989;19(4):223–39. 
225.  Centers for Disease Control and Prevention. CDC growth charts: United States. Advance Data (NCHS) 
2000;314. 
226.  Dewey kG. Growth characteristics of breast-fed compared to formula-fed infants. Biology of the neonate 
1998;74(2):94–105. 
227.  de Onis M, Garza C, Habicht JP. Time for a new growth reference. Pediatrics 1997;100(5):e8. 
228.  world Health Organization. wHO child growth standards: methods and development. Geneva: wHO, 2006. 
229.  world Health Organization. Global strategy for infant and young child feeding. Geneva: wHO, 2003. 
230.  National Health and Medical Research Council & Ministry of Health. Nutrient Reference Values for 
Australia and New Zealand. Ageing DoHa, editor. Canberra: Commonwealth of Australia, 2006. 
REFERENCES
National Health and Medical Research Council
144
231.  Canfield lM, kaminsky RG, Taren Dl, Shaw E, Sander Jk. Red palm oil in the maternal diet increases 
provitamin A carotenoids in breastmilk and serum of the mother-infant dyad. Eur J Nutr 2001;40(1):30–8. 
232.  Gonzalez-Cossio T, Habicht JP, Rasmussen kM, Delgado Hl. Impact of food supplementation during 
lactation on infant breast-milk intake and on the proportion of infants exclusively breast-fed. J Nutr 
1998;128(10):1692–702. 
233.  wagner Cl, Greer FR. Prevention of rickets and vitamin D deficiency in infants, children, and adolescents. 
Pediatrics 2008;122(5):1142–52. 
234.  Pettifor JM. Nutritional rickets: deficiency of vitamin D, calcium, or both? Am J Clin Nutr 2004;80(Suppl. 
6):S1725–29. 
235.  Henderson A. Vitamin D and the breastfed infant. J Obstet Gynecol Neonatal Nurs 2005;34(3):367–72. 
236.  Munns C, Zacharin MR, Rodda CP, Batch JA, Morley R, Cranswick NE et al. Prevention and treatment  
of infant and childhood vitamin D deficiency in Australia and New Zealand: a consensus statement.  
Med J Aust 2006;185(5):268–72. 
237.  Scanlon kS. Vitamin D expert panel meeting - final report. Atlanta: Centers for Disease Control and 
Prevention, 2001. 
238.  Stalgis-Bilinski kl, Boyages J, Salisbury El, Dunstan CR, Henderson SI, Talbot Pl. Burning daylight: 
balancing vitamin D requirements with sensible sun exposure. Med J Aust 2011;194(7):345–8. 
239.  National Health and Medical Research Council. Iodine supplementation for pregnant and breastfeeding 
women. Canberra: NHMRC, 2010. Available from: http://www.nhmrc.gov.au/_files_nhmrc/publications/
attachments/new45_statement.pdf
240.  Rooney Bl, Schauberger Cw. Excess pregnancy weight gain and long-term obesity: one decade later. 
Obstetrics and Gynecology 2002;100(2):245–52. 
241.  Amorim AR, linne YM, lourenco PMC. Diet or exercise, or both, for weight reduction in women after 
childbirth. Cochrane Database Syst Rev 2007;Issue 3:DOI:10.1002/14651858.CD005627.pub2. 
242.  Butte NF. Dieting and exercise in overweight, lactating women. New England Journal of Medicine 
2000;342(7):502. 
243. Dusdiek er D, Hemignway Dl, Stumbo PJ. Is milk production impaired by dieting during lactation?  
Am J Clin Nutr 1994;59:833–40. 
244.  McCrory MA, Nommsen-Rivers lA, Molé PA, lönnerdal B, Dewey kG. Randomised trial of the short-term 
effect of dieting compared with dieting plus aerobic exercise on lactation performance. Am J Clin Nutr 
1999;69:959–67. 
245.  Strode MA, Dewey kG, lönnerdal B. Effects of short-term caloric restriction on lactational performance  
of well-nourished women. Acta Paediatrica Scandinavica 1986;75:222–29. 
246.  woolf AD. Herbal remedies and children: do they work? Are they harmful? Pediatrics 2003;112(1 Pt 2):240–6. 
247. w alker M. Conquering common breast-feeding problems. Journal of Perinatal & Neonatal Nursing 
2008;22(4):267–74. 
248. Scot t JA, Binns Cw, Aroni R. Infant feeding practices in Perth and Melbourne. Report for the National 
Better Health Promotion Program. Perth: Curtin University of Technology, 1995. 
249.  Morland-Schultz k, Hill PD. Prevention of and therapies for nipple pain: a systematic review. J Obstet 
Gynecol Neonatal Nurs 2005;34(4):428–37. 
250. Ev ans M, Heads J. Mastitis: incidence, prevalence and cost: results of a twelve-month survey of three 
Sydney area health services. Breastfeed Rev 1995;3(2):65–72. 
251.  Amir lH, Cullinane M, Garland SM, Tabrizi SN, Donath SM, Bennett CM et al. The role of micro-organisms 
(Staphylococcus aureus and Candida albicans) in the pathogenesis of breast pain and infection in lactating 
women: study protocol. BMC Pregnancy Childbirth 2011;11:54. 
REFERENCES
National Health and Medical Research Council
145
252.  Amir l, Garland S. Painful nipples in nursing mothers. Aust Fam Physician 2003;32(10):776; author reply 77. 
253.  Johanna Briggs Institute. The management of nipple pain and/or trauma associated with breastfeeding. 
Aust Nurs J 2009;17(2):32–5. 
254.  Anderson JE, Held N, wright k. Raynaud’s phenomenon of the nipple: a treatable cause of painful 
breastfeeding. Pediatrics 2004;113(4):e360–4. 
255.  Morino C, winn SM. Raynaud’s phenomenon of the nipples: an elusive diagnosis. J Hum lact 
2007;23(2):191–3. 
256.  Alexander JM, Campbell MJ. Prevalence of inverted and non-protractile nipples in antenatal women who 
intend to breast-feed. Breast 1997;6(2):72–78. 
257.  Vazirinejad R, Darakhshan S, Esmaeili A, Hadadian S. The effect of maternal breast variations on neonatal 
weight gain in the first seven days of life. Int Breastfeed J 2009;4:13. 
258.  Armstrong Ml, Caliendo C, Roberts AE. Pregnancy, lactation and nipple piercings. AwHONN lifelines 
2006;10(3):212–7. 
259.  Garbin CP, Deacon JP, Rowan Mk, Hartmann PE, Geddes DT. Association of nipple piercing with abnormal 
milk production and breastfeeding. JAMA 2009;301(24):2550–1. 
260.  Barankin B, Gross MS. Nipple and areolar eczema in the breastfeeding woman. J Cutan Med Surg 
2004;8(2):126–30. 
261.  Amir l. Eczema of the nipple and breast: a case report. J Hum lact 1993;9(3):173–75. 
262.  Hill PD, Humenick SS. The occurrence of breast engorgement. J Hum lact 1994;10(2):79–86. 
263.  lee wT, lui SS, Chan V, wong E, lau J. A population-based survey on infant feeding practice (0-2 years) in 
Hong kong: breastfeeding rate and patterns among 3,161 infants below 6 months old. Asia Pac J Clin Nutr 
2006;15(3):377–87. 
264.  Mangesi l, Dowswell T. Treatments for breast engorgement during lactation. Cochrane Database Syst Rev 
2010;Issue 9:DOI:10.1002/14651858.CD006946.pub2. 
265.  Berens P, Bunik M, Chantry CJ, Howard CR, lawrence RA, Marinelli kA et al. ABM clinical protocol #20: 
engorgement. Breastfeed Med 2009;4(2):111–13. 
266.  de Oliveira lD, Giugliani ER, do Espirito Santo lC, Franca MC, weigert EM, kohler CV et al. Effect of 
intervention to improve breastfeeding technique on the frequency of exclusive breastfeeding and lactation-
related problems. J Hum lact 2006;22(3):315–21. 
267.  Thomsen AC, Espersen T, Maigaard S. Course and treatment of milk stasis, noninfectious inflammation  
of the breast, and infectious mastitis in nursing women. Am J Obstet Gynecol 1984;149(5):492–5. 
268.  kvist lJ. Toward a clarification of the concept of mastitis as used in empirical studies of breast 
inflammation during lactation. J Hum lact 2010;26(1):53–9. 
269.  Amir lH, Forster DA, lumley J, Mclachlan H. A descriptive study of mastitis in Australian breastfeeding 
women: incidence and determinants. BMC Public Health 2007;7:62. 
270.  Amir lH, Forster D, Mclachlan H, lumley J. Incidence of breast abscess in lactating women: report from 
an Australian cohort. BJOG 2004;111(12):1378–81. 
271.  Scott JA, Robertson M, Fitzpatrick J, knight C, Mulholland S. Occurrence of lactational mastitis and 
medical management: a prospective cohort study in Glasgow. Int Breastfeed J 2008;3:21. 
272.  kinlay JR, O’Connell Dl, kinlay S. Risk factors for mastitis in breastfeeding women: results of a 
prospective cohort study. Aust N Z J Public Health 2001;25(2):115–20. 
273.  Amir lH, Chantry CJ, Howard CR, lawrence RA, Marinelli kA. ABM clinical protocol #4: mastitis.  
Revision, May 2 Breastfeed Med 2008;3(3):177–80. 
REFERENCES
National Health and Medical Research Council
146
274.  Abou-Dakn M, Richardt A, Schaefer-Graf U, wockel A. Inflammatory breast diseases during lactation:  
milk stasis, puerperal mastitis, abscesses of the breast, and malignant tumors - current and evidence-
based strategies for diagnosis and therapy. Breast Care 2010;5(1):33–37. 
275.  Spencer JP. Management of mastitis in breastfeeding women. Am Fam Physician 2008;78(6):727–31. 
276.  Antibiotic Expert Group. Therapeutic guidelines: antibiotic. Version 14. Melbourne: Therapeutic Guidelines 
limited, 2010. Available from: http://www.tg.org.au/index.php?sectionid=41
277.  kvist lJ, Rydhstroem H. Factors related to breast abscess after delivery: a population-based study.  
BJOG 2005;112(8):1070–4. 
278.  wiener S. Diagnosis and management of Candida of the nipple and breast. Journal of Midwifery & 
women’s Health 2006;51(2):125–8. 
279.  Morrill JF, Heinig MJ, Pappagianis D, Dewey kG. Risk factors for mammary candidosis among lactating 
women. J Obstet Gynecol Neonatal Nurs 2005;34(1):37–45. 
280.  Hale Tw, Bateman Tl, Finkelman MA, Berens PD. The absence of Candida albicans in milk samples of 
women with clinical symptoms of ductal candidiasis. Breastfeed Med 2009;4(2):57–61. 
281.  Blyth R, Creedy Dk, Dennis Cl, Moyle w, Pratt J, De Vries SM. Effect of maternal confidence on 
breastfeeding duration: an application of breastfeeding self-efficacy theory. Birth 2002;29(4):278–84. 
282.  Hurley kM, Black MM, Papas MA, Quigg AM. Variation in breastfeeding behaviours, perceptions, and 
experiences by race/ethnicity among a low-income statewide sample of Special Supplemental Nutrition 
Program for women, Infants, and Children (wIC) participants in the United States. Matern Child Nutr 
2008;4(2):95–105. 
283.  kirkland Vl, Fein SB. Characterizing reasons for breastfeeding cessation throughout the first year 
postpartum using the construct of thriving. J Hum lact 2003;19(3):278–85. 
284.  O’Brien M, Fallon A, Brodribb w, Hegney D. Reasons for stopping breastfeeding: what are they, what 
characteristics relate to them and are there underlying factors? Birth Issues 2007;15(3-4):105–13. 
285.  Dearden kA, Quan le N, Do M, Marsh DR, Pachon H, Schroeder DG et al. work outside the home is 
the primary barrier to exclusive breastfeeding in rural Viet Nam: insights from mothers who exclusively 
breastfed and worked. 2002;23(Suppl. 4):101–08. 
286.  Powers NG. How to assess slow growth in the breastfed infant. Birth to 3 months. Pediatr Clin North Am 
2001;48(2):345–63. 
287.  Academy of Breastfeeding Medicine Protocol Committee. ABM clinical protocol #9: use of galactogogues 
in initiating or augmenting the rate of maternal milk secretion (first revision January 2011). Breastfeed Med 
2011;6(1):41–49. 
288.  Donovan TJ, Buchanan k. Medications for increasing milk supply in mothers expressing breastmilk for 
their preterm hospitalised infants. Cochrane Database Syst Rev 2012;Issue 3:DOI:10.1002/14651858.
CD005544.pub2. 
289.  McInnes RJ, Chambers J. Infants admitted to neonatal units--interventions to improve breastfeeding 
outcomes: a systematic review 1990-2007. Matern Child Nutr 2008;4(4):235–63. 
290.  wan Ew, Davey k, Page-Sharp M, Hartmann PE, Simmer k, Ilett kF. Dose-effect study of domperidone 
as a galactagogue in preterm mothers with insufficient milk supply, and its transfer into milk. Br J Clin 
Pharmacol 2008;66(2):283–9. 
291.  Powe CE, Allen M, Puopolo kM, Merewood A, worden S, Johnson lC et al. Recombinant human prolactin 
for the treatment of lactation insufficiency. Clin Endocrinol (Oxf) 2010;73(5):645–53. 
292.  Cohen lS, wang B, Nonacs R, Viguera AC, lemon El, Freeman MP. Treatment of mood disorders during 
pregnancy and postpartum. Psychiatr Clin North Am 2010;33(2):273–93. 
293.  Brockington I. Postpartum psychiatric disorders. lancet 2004;363(9405):303–10. 
REFERENCES
National Health and Medical Research Council
147
294.  Halbreich U, karkun S. Cross-cultural and social diversity of prevalence of postpartum depression and 
depressive symptoms. J Affect Disord 2006;91(2-3):97–111. 
295.  Horowitz JA, Goodman JH. Identifying and treating postpartum depression. J Obstet Gynecol Neonatal 
Nurs 2005;34(2):264–73. 
296.  Jadresic E, Nguyen DN, Halbreich U. what does Chilean research tell us about postpartum depression 
(PPD)? J Affect Disord 2007;102(1-3):237–43. 
297.  di Scalea Tl, wisner kl. Pharmacotherapy of postpartum depression. Expert Opin Pharmacother 
2009;10(16):2593–607. 
298.  Dennis Cl. Psychosocial and psychological interventions for prevention of postnatal depression: 
systematic review. BMJ 2005;331(4):1–8. 
299.  Gavin NI, Gaynes BN, lohr kN, Meltzer-Brody S, Gartlehner G, Swinson T. Perinatal depression –  
A systematic review of prevalence and incidence. Obstetrics and Gynecology 2005;106(5):1071–83. 
300.  Henderson JJ, Evans SF, Straton JA, Priest SR, Hagan R. Impact of postnatal depression on breastfeeding 
duration. Birth 2003;30(3):175–80. 
301.  Cooper PJ, Tomlinson M, Swartz l, woolgar M, Murray l, Molteno C. Post-partum depression and 
the mother-infant relationship in a South African peri-urban settlement. British Journal of Psychiatry 
1999;175:554–58. 
302.  Dunn S, Davies B. The relationship between vulnerability factors and breastfeeding outcome. J Obstet 
Gynecol Neonatal Nurs 2006;35(1):87–97. 
303. Mc learn kT, Minkovitz CS. Maternal depressive symptoms at 2 to 4 months post partum and early 
parenting practices. Arch Pediatr Adolesc Med 2006;160(3): 279–84. 
304.  Field T, Diego M, Hernandez-Reif M, Figueiredo B, Deeds O, Ascencio A et al. Prenatal dopamine and 
neonatal behavior and biochemistry. Infant Behav Dev 2008;31(4):590–3. 
305.  Stewart RC. Maternal depression and infant growth - a review of recent evidence. Matern Child Nutr 
2007;3(2):94–107. 
306.  Santos IS, Matijasevich A, Domingues MR, Barros AJ, Barros FC. long-lasting maternal depression and 
child growth at 4 years of age: a cohort study. J Pediatr 2010;157(3):401–6. 
307. B eck CT. A meta-analysis of predictors of postpartum depression. Nursing Research 1996;45(5):297–303. 
308. B eck CT. Predictors of postpartum depression - An update. Nursing Research 2001;50(5):275–85. 
309. J ones l, Scott J, Cooper C, Forty l, Smith kG, Sham P et al. Cognitive style, personality and vulnerability 
to postnatal depression. British Journal of Psychiatry 2010;196(3):200–05. 
310. O ’Hara M, Swain A. Rates and risk of postpartum depression - a meta-analysis. Int Rev Psychiatry 
1996;8(1):37–54. 
311.  Robertson E, Grace S, wallington T, Stewart DE. Antenatal risk factors for postpartum depression: a synthesis 
of recent literature. General Hospital Psychiatry 2004;26(4):289–95. 
312.  Sichel D. Postpartum psychiatric disorders. In: Steiner M, Yonkers kA, Eriksson E, eds. Mood disorders in 
women. london: Martin Dunitz ltd, 2000: 313–28.
313.  Hiltunen P, Jokelainen J, Ebeling H, Szajnberg N, Moilanen I. Seasonal variation in postnatal depression. 
Journal of Affective Disorders 2004;78(2):111–18. 
314.  wisner kl, Parry Bl, Piontek CM. Postpartum depression. New England Journal of Medicine 
2002;347(3):194–99. 
315.  American Psychiatric Association. Diagnostic and statistical manual of mental disorders: DSM-IV-TR.  
4th ed. washington, DC: American Psychiatric Association, 2000. 
REFERENCES
National Health and Medical Research Council
148
316.  Gibson J, Mckenzie-McHarg k, Shakespeare J, Price J, Gray R. A systematic review of studies validating 
the Edinburgh Postnatal Depression Scale in antepartum and postpartum women. Acta Psychiatrica 
Scandinavica 2009;119(5):350–64. 
317. be yondblue. Depression and related disorders  –  anxiety, bipolar disorder and puerperal psychosis –  
in the perinatal period. Melbourne: beyondblue: the national depression inititiative, 2011. Available from: 
http://www.nhmrc.gov.au/guidelines/publications/ext0006
318.  Chaudron lH, Giannandrea SAM, Chantry CJ, Howard CR, lawrence RA, Marinelli kA et al. ABM clinical 
protocol #18: use of antidepressants in nursing mothers. Breastfeed Med 2008;3(1):44–52. 
319.  Dennis Cl, Creedy D. Psychosocial and psychological interventions for preventing postpartum depression. 
Cochrane Database Syst Rev 2004;Issue 4:DOI:10.1002/14651858.CD001134.pub2. 
320.  Dennis Cl, Ross lE, Herxheimer A. Oestrogens and progestins for preventing and treating postpartum 
depression. Cochrane Database Syst Rev 2008;Issue 4:DOI:10.1002/14651858.CD001690.pub2. 
321.  Dennis Cl, Stewart DE. Treatment of postpartum depression, part 1: a critical review of biological 
interventions. J Clin Psychiatry 2004;65(9):1242–51. 
322.  Hoffbrand S, Howard l, Crawley H. Antidepressant drug treatment for postnatal depression. Cochrane 
Database Syst Rev 2001;Issue 2:DOI:10.1002/14651858.CD002018. 
323.  Ng RC, Hirata Ck, Yeung w, Haller E, Finley PR. Pharmacologic treatment for postpartum depression:  
a systematic review. Pharmacotherapy 2010;30(9):928–41. 
324.  Davanzo R, Copertino M, De Cunto A, Minen F, Amaddeo A. Antidepressant drugs and breastfeeding:  
a review of the literature. Breastfeeding Med 2011;6(2):89–98. 
325.  kendall-Tackett k, Hale Tw. The use of antidepressants in pregnant and breastfeeding women: a review  
of recent studies. J Hum lact 2010;26(2):187–95. 
326.  Viguera AC, Newport DJ, Ritchie J, Stowe Z, whitfield T, Mogielnicki J et al. lithium in breast milk and 
nursing infants: clinical implications. Am J Psychiatry 2007;164(2):342–5. 
327.  Marshall AM, Nommsen-Rivers lA, Hernandez ll, Dewey kG, Chantry CJ, Gregerson kA et al. Serotonin 
transport and metabolism in the mammary gland modulates secretory activation and involution. J Clin 
Endocrinol Metab 2010;95(2):837–46. 
328.  Brazelton TB. Crying in infancy. Pediatrics 1962;29(4):579–88. 
329.  Douglas PS, Hiscock H. The unsettled baby: crying out for an integrated, multidisciplinary primary care 
approach. Med J Aust 2010;193(9):533–6. 
330. Herman M,  le A. The crying infant. Emerg Med Clin North Am 2007;25(4):1137–59, vii. 
331. w ake M, Morton-Allen E, Poulakis Z, Hiscock H, Gallagher S, Oberklaid F. Prevalence, stability, and 
outcomes of cry-fuss and sleep problems in the first 2 years of life: prospective community-based study. 
Pediatrics 2006;117(3):836–42. 
332.  Freedman SB, Al-Harthy N, Thull-Freedman J. The crying infant: diagnostic testing and frequency of serious 
underlying disease. Pediatrics 2009;123(3):841–8. 
333. v an den Berg MP, van der Ende J, Crijnen AA, Jaddoe Vw, Moll HA, Mackenbach JP et al. Paternal depressive 
symptoms during pregnancy are related to excessive infant crying. Pediatrics 2009;124(1):e96–103. 
334.  Yalcin SS, Orun E, Mutlu B, Madendag Y, Sinici I, Dursun A et al. why are they having infant colic? A nested 
case-control study. Paediatric and Perinatal Epidemiology 2010;24(6):584–96. 
335. lucassen P. Infantile colic. Clin Evid (Online) 2007:0309. 
336.  Iacono G, Merolla R, D’Amico D, Bonci E, Cavataio F, Di Prima l et al. Gastrointestinal symptoms in 
infancy: a population-based prospective study. Dig liver Dis 2005;37(6):432–8. 
REFERENCES
National Health and Medical Research Council
149
337.  Nelson SP, Chen EH, Syniar GM, Christoffel kk. Prevalence of symptoms of gastroesophageal reflux 
during infancy. A pediatric practice-based survey. Pediatric Practice Research Group. Arch Pediatr Adolesc 
Med 1997;151(6):569–72. 
338.  Heacock H JH, Baker J, et al. Influence of breast vs. formula milk on physiological gastroesophageal reflux 
in healthy newborn infants. J Pediatr Gastroenterol Nutr 1996;14:41–46. 
339. V andenplas Y, Rudolph CD, Di lorenzo C, Hassall E, liptak G, Mazur l et al. Pediatric gastroesophageal 
reflux clinical practice guidelines: joint recommendations of the North American Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition (NASPGHAN) and the European Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition (ESPGHAN). J Pediatr Gastroenterol Nutr 2009;49(4):498–547. 
340.  Heine RG, Jordan B, lubitz l, Meehan M, Catto-Smith AG. Clinical predictors of pathological gastro-
oesophageal reflux in infants with persistent distress. J Paediatr Child Health 2006;42(3):134–9. 
341. Ew er Ak, Durbin GM, Morgan ME, Booth Iw. Gastric emptying and gastro-oesophageal reflux in preterm 
infants. Arch Dis Child Fetal Neonatal Ed 1996;75(2):F117–21. 
342.  van wijk MP, Benninga MA, Davidson GP, Haslam R, Omari TI. Small volumes of feed can trigger transient 
lower esophageal sphincter relaxation and gastroesophageal reflux in the right lateral position in infants. 
Journal of Pediatrics 2010;156(5):744–48. 
343.  Horvath A, Dziechciarz P, Szajewska H. The effect of thickened-feed interventions on gastroesophageal 
reflux in infants: systematic review and meta-analysis of randomized, controlled trials. Pediatrics 
2008;122(6):e1268–77. 
344. Chao H,  Vandenplas Y. Effect of cereal-thickened formula and upright positioning on regurgitation, gastric 
emptying, and weight gain in infants with regurgitation. Nutrition 2007;23(1):23–28. 
345.  Corvaglia l, Rotatori R, Ferlini M, Aceti A, Ancora G, Faldella G. The effect of body positioning on 
gastroesophageal reflux in premature infants: evaluation by combined impedance and pH monitoring.  
J Pediatr 2007;151(6):591–6. 
346.  Martin RJ, Di Fiore JM, Hibbs AM. Gastroesophageal reflux in preterm infants: is positioning the answer? 
J Pediatr 2007;151(6):560–1. 
347.  Omari T. Gastroesophageal reflux in infants: can a simple left side positioning strategy help this diagnostic 
and therapeutic conundrum? Minerva Pediatr 2008;60(2):193–200. 
348. v an wijk MP, Benninga MA, Dent J, lontis R, Goodchild l, McCall lM et al. Effect of body position 
changes on postprandial gastroesophageal reflux and gastric emptying in the healthy premature neonate. 
J Pediatr 2007;151(6):585–90, 90 e1–2. 
349. Dw yer T, Ponsonby Al. Sudden infant death syndrome and prone sleeping position. Ann Epidemiol 
2009;19(4):245–9. 
350.  Hegar B, Alatas S, Advani N, Firmansyah A, Vandenplas Y. Domperidone versus cisapride in the treatment 
of infant regurgitation and increased acid gastro-oesophageal reflux: a pilot study. Acta Paediatr 
2009;98(4):750–5. 
351.  Maclennan S, Augood C, Cash-Gibson l, logan S, Gilbert RE. Cisapride treatment for gastro-oesophageal 
reflux in children. Cochrane Database Syst Rev 2010;Issue 4:DOI:10.1002/14651858.CD002300.pub2. 
352.  Orenstein SR, Hassall E, Furmaga-Jablonska w, Atkinson S, Raanan M. Multicenter, double-blind, randomized, 
placebo-controlled trial assessing the efficacy and safety of proton pump inhibitor lansoprazole in infants with 
symptoms of gastroesophageal reflux disease. J Pediatr 2009;154(4):514–20 e4. 
353.  Cherian S, Smith NM, Forbes DA. Rapidly increasing prevalence of eosinophilic oesophagitis in western 
Australia. Arch Dis Child 2006;91(12):1000–4. 
354. F uruta GT, Straumann A. Review article: the pathogenesis and management of eosinophilic oesophagitis. 
Aliment Pharmacol Ther 2006;24(2):173–82. 
REFERENCES
National Health and Medical Research Council
150
355.  kaplan M, Muraca M, Hammerman C, Rubaltelli FF, Vilei MT, Vreman HJ et al. Imbalance between 
production and conjugation of bilirubin: a fundamental concept in the mechanism of neonatal jaundice. 
Pediatrics 2002;110(4):e47. 
356.  De Carvalho M, Robertson S, klaus M. Fecal bilirubin excretion and serum bilirubin concentrations in 
breast-fed and bottle-fed infants. J Pediatr 1985;107(5):786–90. 
357.  Gartner l, Bunik M, Chantry CJ, Howard CR, lawrence RA, Marinelli kA et al. ABM clinical protocol #22: 
guidelines for management of jaundice in the breastfeeding infant equal to or greater than 35 weeks’ 
gestation. Breastfeed Med 2010;5(2):87–93. 
358.  Rennie J, Burman-Roy S, Murphy MS. Neonatal jaundice: summary of NICE guidance. BMJ 
2010;340:c2409. 
359.  leung Ak, Sauve RS. Breast is best for babies. Journal of the National Medical Association 2005;97(7):1010–9. 
360.  American Academy of Pediatrics Subcommittee on Hyperbilirubinemia. Management of hyperbilirubinemia 
in the newborn infant 35 or more weeks of gestation. Pediatrics 2004;114(1):297–316. 
361.  National Collaborating Centre for women’s and Children’s Health. CG98 Neonatal jaundice. london:  
NICE, 2010. Available from: http://guidance.nice.org.uk/CG98/Guidance/pdf/English
362.  Preer Gl, Philipp Bl. Understanding and managing breast milk jaundice. Arch Dis Child Fetal Neonatal Ed 
2010;96(6):F461–6. 
363.  Messner AH, lalakea Ml, Aby J, Macmahon J, Bair E. Ankyloglossia: incidence and associated feeding 
difficulties. Arch Otolaryngol Head Neck Surg 2000;126(1):36–9. 
364.  Suter VG, Bornstein MM. Ankyloglossia: facts and myths in diagnosis and treatment. Journal of 
Periodontology 2009;80(8):1204–19. 
365. B allard Jl, Auer CE, khoury JC. Ankyloglossia: assessment, incidence, and effect of frenuloplasty on the 
breastfeeding dyad. Pediatrics 2002;110(5):e63. 
366.  Geddes DT, kent JC, McClellan Hl, Garbin CP, Chadwick lM, Hartmann PE. Sucking characteristics of 
successfully breastfeeding infants with ankyloglossia: a case series. Acta Paediatr 2010;99(2):301–3. 
367.  Dusick A. Investigation and management of dysphagia. Semin Pediatr Neurol 2003;10(4):255–64. 
368.  Clemons SN, Amir lH. Breastfeeding women’s experience of expressing: a descriptive study. J Hum lact 
2010;26(3):258–65. 
369.  labiner-wolfe J, Fein SB, Shealy kR, wang C. Prevalence of breast milk expression and associated factors. 
Pediatrics 2008;122(2):S63–8. 
370.  win NN, Binns Cw, Zhao Y, Scott JA, Oddy wH. Breastfeeding duration in mothers who express breast 
milk: a cohort study. Int Breastfeed J 2006;1:28. 
371.  Binns Cw, lee M. will the new wHO growth references do more harm than good? lancet 
2006;368(9550):1868–69. 
372.  Becker GE, McCormick FM, Renfrew MJ. Methods of milk expression for lactating women. Cochrane 
Database Syst Rev 2008;Issue 4:DOI:10.1002/14651858.CD006170.pub2. 
373.  Eglash A, Bunik M, Chantry CJ, Howard CR, R.A l, Marinelli kA et al. ABM clinical protocol #8: human 
milk storage information for home use for full-term infants (original protocol March 2004; revision #1 
March 2010). Breastfeed Med 2010;5(3):127–30. 
374.  Organization wH. How to hand rub. Geneva: wHO, 2009. Available from: http://www.hha.org.au/
UserFiles/file/How_To_HandRub_Poster%281%29.pdf
375. Slutzah M, Codipilly CN, P otak D, Clark RM, Schanler RJ. Refrigerator storage of expressed human milk in 
the neonatal intensive care unit. J Pediatr 2010;156(1):26–8. 
REFERENCES
National Health and Medical Research Council
151
376.  Ministry of Health. Food and nutrition guidelines for healthy infants and toddlers (Aged 0–2): a background 
paper. wellington, New Zealand: Ministry of Health, 2008. Available from: http://www.health.govt.nz/
publication/food-and-nutrition-guidelines-healthy-infants-and-toddlers-aged-0-2-background-paper 
377.  Barger J, Bull P. A comparison of the bacterial composition of breast milk stored at room temperature and 
stored in the refrigerator. Int J Childbirth Ed 1987;2(1):29–30. 
378.  world Health Organization/UNICEF. Acceptable medical reasons for use of breast-milk substitutes. 
Geneva: wHO, 2009. 
379.  The Australasian Society for Inborn Errors of Metabolism. Inborn errors of metabolism dietary handbooks. 
Alexandria, Vic: HGSA, 2010. Available from: http://www.hgsa.org.au/resources/asiem-dietary-handbooks/
380.  Puntis Jw. Nutritional support in the premature newborn. Postgrad Med J 2006;82(965):192–8. 
381.  James DC, lessen R. Position of the American Dietetic Association: promoting and supporting 
breastfeeding. J Am Diet Assoc 2009;109(11):1926–42. 
382.  Renfrew MJ, Craig D, Dyson l, McCormick F, Rice S, king SE et al. Breastfeeding promotion for infants in 
neonatal units: a systematic review and economic analysis. Health Technol Assess 2009;13(40):1–146, iii–iv. 
383.  Centers for Disease Control and Prevention. Revised recommendations for HIV testing of adults, 
adolescents, and pregnant women in health-care settings. MMwR Recomm Rep 2006;55(RR14):1–17. 
384.  American Academy of Pediatrics Committee on Pediatric AIDS. Statement of reaffirmation for human 
milk, breastfeeding, and transmission of human immunodeficiency virus in the United States. Pediatrics 
2008;96(5, pt 1):977–79. 
385. B arry C, konstantinos A, The National Tuberculosis Advisory Committee. Tuberculosis notifications in 
Australia, 2007. Communicable Diseases Intelligence 2009;33(3):304–15. 
386.  Aquilina S, winkelman T. Tuberculosis - A breast-feeding challenge. Journal of Perinatal and Neonatal 
Nursing 2008;22(3):205–13. 
387.  lawrence RM, lawrence RA. Breast milk and infection. Clin Perinatol 2004;31(3):501–28. 
388.  Nhan-Chang Cl, Jones TB. Tuberculosis in pregnancy. Clinical Obstetrics and Gynecology 2010;53(2):311–21. 
389.  Pronczuk J, Akre J, Moy G, Vallenas C. Global perspectives in breast milk contamination: Infectious and 
toxic hazards. Environmental Health Perspectives 2002;110(6):A349–51. 
390. American  Academy of Pediatrics Committee on Drugs. Transfer of drugs and other chemicals into human 
milk. Pediatrics 2001;108(3):776–89. 
391.  Briggs GG, Freeman Rk, Yaffee SJ. Drugs in pregnancy and lactation. 7th ed. Philadelphia: lippincott 
williams & wilkins, 2005. 
392.  Ormerod P. Tuberculosis in pregnancy and the puerperium. Thorax 2001;56(6):494–9. 
393.  Singh N, Golani A, Patel Z, Maitra A. Transfer of isoniazid from circulation to breast milk in lactating women 
on chronic therapy for tuberculosis. Br J Clin Pharmacol 2008;65(3):418–22. 
394.  National Breast and Ovarian Cancer Centre. Report to the nation - breast cancer 2010. Sydney: NBOCC, 
2010. Available from: www.nbocc.org.au
395.  Australian Institute of Health and welfare. Australia’s health 2010. Canberra: AIHw, 2010. 
396.  Tikare NV, Mantur BG, Bidari lH. Brucellar meningitis in an infant--evidence for human breast milk 
transmission. J Trop Pediatr 2008;54(4):272–4. 
397.  Department of Health and Ageing. National notifiable diseases surveillance system; number of notifications 
of Brucellosis, Australia, in the period of 1991 to 2009 and year-to-date notifications for 2010. 2010 (cited 
10 Oct 2010). http://www9.health.gov.au/cda/Source/Rpt_3.cfm.http://www.patonsyarns.com/pattern.ph
REFERENCES
National Health and Medical Research Council
152
398.  Purnell H. Phenylketonuria and maternal phenylketonuria. Breastfeed Rev 2001;9(2):19–21. 
399.  Australasian Society for Inborn Errors of Metabolism. The PkU handbook. Victoria: Human Genetic Society 
of Australasia (HGSA), 2005. 
400.  Department of Health and Ageing. Australian immunisation handbook 9th ed. Canberra: Department of 
Health and Ageing, 2008. 
401.  Yeung lT, king SM, Roberts EA. Mother-to-infant transmission of hepatitis C virus. Hepatology 
2001;34(2):223–9. 
402.  Bhola k, McGuire w. Does avoidance of breast feeding reduce mother-to-infant transmission of hepatitis C 
virus infection? Arch Dis Child 2007;92(4):365–6. 
403.  Pembrey l, Newell Ml, Tovo PA, Collaborators E. The management of HCV infected pregnant women and 
their children - European paediatric HCV network. Journal of Hepatology 2005;43(3):515–25. 
404. European P ediatric Hepatitis C Network. Effects of mode of delivery and infant feeding on the risk of 
mother-to-child transmission of hepatitis C virus. BJOG 2001;108(4):371–7. 
405.  Airoldi J, Berghella V. Hepatitis C and pregnancy. Obstet Gynecol Surv 2006;61(10):666–72. 
406.  Ito S. Drug therapy for breast-feeding women. New England Journal of Medicine 2000;343(2):118–26. 
407.  Pharmacy Department Royal women’s Hospital. Drugs and breastfeeding. Melbourne: Royal women’s 
Hospital, 2004. 
408.  Royal women’s Hospital. How common medications can effect your breast milk. 2007 (cited 2 April 2012). 
http://www.thewomens.org.au/Howcommonmedicationscaneffectyourbreastmilk.http://www.
patonsyarns.com/pattern.ph
409. Armit age J. The safety of statins in clinical practice. lancet 2007;370(9601):1781–90. 
410.  Chakraborti I. Management of diabetes before, during and after pregnancy. Prescriber 2012 (Early 
publication: DOI 10.1002/psb.883). 
411.  National library of Medicine. Drugs and lactation database (lactMed). 2012 (cited 12 April 2012).  
http://www.toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?LACT.http://www.patonsyarns.com/pattern.ph
412.  Amir lH, Donath SM. Does maternal smoking have a negative physiological effect on breastfeeding?  
The epidemiological evidence. Birth 2002;29(2):112–23. 
413.  Horta Bl, kramer MS, Platt Rw. Maternal smoking and the risk of early weaning: A meta-analysis.  
Am J Public Health 2001;91(2):304–07. 
414.  kelly YJ, watt RG. Breast-feeding initiation and exclusive duration at 6 months by social class –  
results from the Millennium Cohort Study. Public Health Nutr 2005;8(4):417–21. 
415. Giglia R, Binns C w, Alfonso H. Maternal cigarette smoking and breastfeeding duration. Acta Paediatr 
2006;95(11):1370–4. 
416.  Fuentes-leonarte V, Tenias JM, Ballester F. levels of pollutants in indoor air and respiratory health in 
preschool children: a systematic review. Pediatric Pulmonology 2009;44(3):231–43. 
417.  Redding GJ, Byrnes CA. Chronic respiratory symptoms and diseases among indigenous children.  
Pediatr Clin North Am 2009;56(6):1323–42. 
418.  Binns C, Gilchrist D, Gracey M, Zhang M, Scott J, lee A. Factors associated with the initiation of  
breast-feeding by Aboriginal mothers in Perth. Public Health Nutr 2004;7(7):857–61. 
419.  Gilchrist D, woods B, Binns Cw, Scott JA, Gracey M, Smith H. Aboriginal mothers, breastfeeding  
and smoking. Aust N Z J Public Health 2004;28(3):225–8. 
420.  National Health and Medical Research Council. Australian guidelines to reduce health risks from  
drinking alcohol. Canberra: NHMRC, 2009. 
REFERENCES
National Health and Medical Research Council
153
421.  Giglia RC. Alcohol and lactation: an updated systematic review. Nutr Diet 2010;67(4):237–43. 
422.  Giglia RC, Binns Cw. Alcohol, pregnancy and breastfeeding; a comparison of the 1995 and 2001 National 
Health Survey data. Breastfeed Rev 2008;16(1):17–24. 
423.  Giglia RC, Binns Cw. Alcohol and breastfeeding: what do Australian mothers know? Asia Pac J Clin  
Nutr 2007;16(1):473–77. 
424. Giglia R C, Binns Cw, Alfonso HS, Scott JA, Oddy wH. The effect of alcohol intake on breastfeeding 
duration in Australian women. Acta Paediatr 2008;97(5):624–9. 
425. Haber C,  Allnutt J. The implications of ingesting alcohol and caffeine when breastfeeding: what are the risks? 
[corrected] [published erratum appears in Birth Issues 2006;15(1):17]. Birth Issues 2005;14(2):42–48. 
426.  Ministerial Council on Drug Strategy. National clinical guidelines for the management of drug use  
during pregnancy, birth and the early development years of the newborn. Sydney: NSw Health, 2006. 
Available from: http://www.health.nsw.gov.au/pubs/2006/pdf/ncg_druguse.pdf 
427.  Jansson lM. ABM clinical protocol #21: guidelines for breastfeeding and the drug-dependent woman. 
Breastfeed Med 2009;4(4):225–8. 
428.  Food Standards Australia New Zealand. Caffeine. Canberra: FSANZ, 2011. Available from:  
http://www.foodstandards.gov.au/consumerinformation/adviceforpregnantwomen/caffeine/
429.  liston J. Breastfeeding and the use of recreational drugs--alcohol, caffeine, nicotine and marijuana. 
Breastfeed Rev 1998;6(2):27–30. 
430.  Nawrot P, Jordan S, Eastwood J, Rotstein J, Hugenholtz A, Feeley M. Effects of caffeine on human health. 
Food Additives and Contaminants 2003;20(1):1–30. 
431.  le Guennec JC, Billon B. Delay in caffeine elimination in breast-fed infants. Pediatrics 1987;79(2):264–68. 
432.  la leche league International. womanly art of breastfeeding. 8th ed. USA: lllI, 2010. 
433.  leung GM, lam TH, Ho lM. Breast-feeding and its relation to smoking and mode of delivery. Obstetrics 
and Gynecology 2002;99(5):785–94. 
434.  Butler S, williams M, Tukuitonga C, Paterson J. Factors associated with not breastfeeding exclusively 
among mothers of a cohort of Pacific infants in New Zealand. New Zealand Medical Journal 
2004;117(1195):U908. 
435.  lakati A, Binns C, Stevenson M. Breast-feeding and the working mother in Nairobi. Public Health Nutr 
2002;5(6):715–8. 
436.  Department of Health. Breastfeeding policy. Perth: Government of western Australia, 2008.  
Available from: 
437.  Department of Premier and Cabinet. Breastfeeding policy. Sydney: NSw Government, 2010.  
Available from: 
438.  Public Service Commision. Breastfeeding and work. Brisbane: Queensland Government, 2010. 
439.  Primary Industries and Resources SA. PIRSA breastfeeding policy. Adelaide: Government of South 
Australia, 2010. 
440.  Eldridge S, Croker A. Breastfeeding friendly workplace accreditation. Creating supportive workplaces for 
breastfeeding women. Breastfeed Rev 2005;13(2):17–22. 
441.  International labor Organization. C103 Maternity Protection Convention (Revised), 1952. 2000 (cited 11 April 
2012). http://www.ilo.org/ilolex/cgi-lex/convde.pl?C103.http://www.patonsyarns.com/pattern.ph
442.  Dewey k. Guiding principles for complementary feeding of the breastfed child. washington, DC Pan 
American Health Organization, wHO, 2003. 
443.  Neville MC, Morton J. Physiology and endocrine changes underlying human lactogenesis II. J Nutr 
2001;131(11):S3005–08. 
REFERENCES
National Health and Medical Research Council
154
444.  Duong DV, Binns Cw, lee AH. Breast-feeding initiation and exclusive breast-feeding in rural Vietnam. 
Public Health Nutr 2004;7(6):795–9. 
445.  Qiu l, xie x, lee A, Binns Cw. Infants’ first feeds in Hangzhou, PR China. Asia Pac J Clin Nutr 
2007;16(Suppl. 1):458–61. 
446.  xu F, Binns C, wu J, Yihan R, Zhao Y, lee A. Infant feeding practices in xinjiang Uygur Autonomous  
Region, People’s Republic of China. Public Health Nutr 2007;10(2):198–202. 
447.  Pincombe J, Baghurst P, Antoniou G, Peat B, Henderson A, Reddin E. Baby Friendly Hospital Initiative 
practices and breast feeding duration in a cohort of first-time mothers in Adelaide, Australia. Midwifery 
2008;24(1):55–61. 
448. Mihrshahi S , Battistutta D, Magarey A, Daniels lA. Determinants of rapid weight gain during infancy: 
baseline results from the NOURISH randomised controlled trial. BMC Pediatr 2011;11:99. 
449.  koletzko B, von kries R, Closa R, Escribano J, Scaglioni S, Giovannini M et al. Can infant feeding choices 
modulate later obesity risk? Am J Clin Nutr 2009;89(5):1502S–08S. 
450.  koletzko B, von kries R, Closa R, Escribano J, Scaglioni S, Giovannini M et al. lower protein in infant 
formula is associated with lower weight up to age 2 y: a randomized clinical trial. Am J Clin Nutr 
2009;89(6):1836–45. 
451.  Michaelsen k, larnkjær A, Mølgaard C. Amount and quality of dietary proteins during the first two years  
of life in relation to NCD risk in adulthood. Nutr Metabol Cardiovasc Dis 2012;Epub ahead of print. 
452.  Escribano J, luque V, Ferre N, Mendez-Riera G, koletzko B, Grote V et al. Effect of protein intake and 
weight gain velocity on body fat mass at 6 months of age: The EU Childhood Obesity Programme. Int J 
Obes (lond) 2012;36(4):548-53. 
453.  Prentice A. Constituents of human milk. Food Nutr Bull 1996;17(4):40–53. 
454.  Infant Nutrition Council. Safe preparation, storage and handling of powdered infant formula. 2009  
(cited 22 November 2011). http://infantnutritioncouncil.com/safe-prep-and-handling/.http://www.
patonsyarns.com/pattern.ph
455.  Food and Agriculture Organization/world Health Organization. Enterobacter sakazakii (Cronobacter spp.)  
in powdered follow-up formulae. Rome: FAO, 2008. 
456.  Bowen AB, Braden CR. Invasive Enterobacter sakazakii disease in infants. Emerg Infect Dis 
2006;12(8):1185–9. 
457. F ood and Agriculture Organization/world Health Organization. Enterobacter sakazakii and Salmonella in 
powdered infant formula. Rome: FAO, 2007. 
458.  Codex Alimentarius Commission. Code of hygienic practice for powdered formulae for infants and young 
children 66-2008. Rome: CAC/RCP, 2009. Available from: www.codexalimentarius.net/download/
standards/.../CXP_066e.pdf 
459.  NSw Food Authority. Microbiological quality of powdered infant formula. Sydney: NSw Food Authority, 
2011. Available from: http://www.foodauthority.nsw.gov.au/_Documents/science/Microbiological_
quality_powdered_formula.pdf
460.  world Health Organization/Food and Agriculture Organization. Safe preparation, storage and handling of 
powdered infant formula: guidelines. Geneva: wHO, 2007. 
461.  Agostoni C, Axelsson I, Goulet O, koletzko B, Michaelsen kF, Puntis Jw et al. Preparation and handling 
of powdered infant formula: a commentary by the ESPGHAN Committee on Nutrition. J Pediatr 
Gastroenterol Nutr 2004;39(4):320–22. 
462.  lakshman R, Ogilvie D, Ong kk. Mothers’ experiences of bottle-feeding: a systematic review of  
qualitative and quantitative studies. Arch Dis Child 2009;94(8):596–601. 
463.  labiner-wolfe J, Fein SB, Shealy kR. Infant formula-handling education and safety. Pediatrics 
2008;122(Suppl. 2):S85–90. 
REFERENCES
National Health and Medical Research Council
155
464.  lilburne AM, Oates Rk, Thompson S, Tong l. Infant feeding in Sydney: a survey of mothers who bottle 
feed. Aust Paediatr J 1988;24(1):49–54. 
465.  Oates Rk, lilburne AM. Professional knowledge of infant feeding techniques (or if you want to know  
how to feed a baby, ask a nurse). Aust Paediatr J 1987;23(6):355–8. 
466.  leung C, Chang wC, Yeh SJ. Hypernatremic dehydration due to concentrated infant formula: report of  
two cases. Pediatr Neonatol 2009;50(2):70–73. 
467.  Ma l, Zhang G, Swaminathan B, Doyle M, Bowen A. Efficacy of protocols for cleaning and disinfecting 
infant feeding bottles in less developed communities. Am J Trop Med Hyg 2009;81(1):132–9. 
468.  American Academy of Pediatrics & American Academy of Family Physicians. Diagnosis and management 
of acute otitis media. Pediatrics 2004;113(5):1451–65. 
469.  Beauregard wG. Positional otitis media. J Pediatr 1971;79(2):294–6. 
470.  Hallett kB, O’Rourke Pk. Pattern and severity of early childhood caries. Community Dentistry and Oral 
Epidemiology 2006;34(1):25–35. 
471.  McNiel ME, labbok MH, Abrahams Sw. what are the risks associated with formula feeding? A re-analysis 
and review. Breastfeed Rev 2010;18(2):25–32. 
472.  lloyd B, Halter RJ, kuchan MJ, Baggs GE, Ryan AS, Masor Ml. Formula tolerance in postbreastfed and 
exclusively formula-fed infants. Pediatrics 1999;103(1):E7. 
473. B ekkali N, Hamers Sl, Reitsma JB, Van Toledo l, Benninga MA. Infant stool form scale: development and 
results. J Pediatr 2009;154(4):521–26. 
474.  Hyams JS, Treem wR, Etienne Nl, weinerman H, MacGilpin D, Hine P et al. Effect of infant formula on 
stool characteristics of young infants. Pediatrics 1995;95(1):50–4. 
475.  FAO/wHO. Safe preparation, storage and handling of powdered infant formula: guidelines. Geneva: wHO, 
2007. http://www.who.int/foodsafety/publications/micro/pif2007/en
476.  Righard l, Alade MO. Sucking technique and its effect on success of breastfeeding. Birth 1992;19(4):185–9. 
477. Flint  A, New k, Davies Mw. Cup feeding versus other forms of supplemental enteral feeding for newborn 
infants unable to fully breastfeed. Cochrane Database Syst Rev 2007;Issue 2:DOI:10.1002/14651858.
CD005092.pub2. 
478. Gupt a A, khanna k, Chattree S. Cup feeding: an alternative to bottle feeding in a neonatal intensive care 
unit. Journal of Tropical Pediatrics 1999;45(2):108–10. 
479. Huang  YY, Gau Ml, Huang CM, lee JT. Supplementation with cup-feeding as a substitute for bottle-
feeding to promote breastfeeding. Chang Gung Med J 2009;32(4):423–31. 
480.  kemp AS, Hill DJ, Allen kJ, Anderson k, Davidson GP, Day AS et al. Guidelines for the use of infant 
formulas to treat cows milk protein allergy: an Australian consensus panel opinion. Med J Aust 
2008;188(2):109–12. 
481.  Osborn DA, Sinn J. Formulas containing hydrolysed protein for prevention of allergy and food intolerance 
in infants. Cochrane Database Syst Rev 2009;Issue 4:DOI:10.1002/14651858.CD003664.pub3. 
482.  Royal Australasian College of Physicians Paediatrics & Child Health Division. Soy protein formula.  
Sydney: RACP, 2006. Available from: http://www.racp.edu.au/hpu/paed/index.htm
483.  Osborn DA, Sinn J. Soy formula for prevention of allergy and food intolerance in infants. Cochrane 
Database Syst Rev 2006;Issue 4:DOI:10.1002/14651858.CD003741.pub4. 
484.  Canadian Paediatrics Society. Concerns for the use of soy-based formulas in infant nutrition. Paediatr Child 
Health 2009;14(2):109–18. 
485.  Basnet S, Schneider M, Gazit A, Mander G, Doctor A. Fresh goat’s milk for infants: myths and realities— 
a review. Pediatrics 2010;125(4):e973–7. 
REFERENCES
National Health and Medical Research Council
156
486.  Osborn DA, Sinn Jk. Probiotics in infants for prevention of allergic disease and food hypersensitivity. 
Cochrane Database Syst Rev 2007;Issue 4:DOI:10.1002/14651858.CD006475.pub2. 
487.  Osborn DA, Sinn Jk. Prebiotics in infants for prevention of allergic disease and food hypersensitivity. 
Cochrane Database Syst Rev 2007;Issue 4:DOI:10.1002/14651858.CD006474.pub2. 
488. Braegger C, Chmiele wska A, Decsi T, kolacek S, Mihatsch w, Moreno l et al. Supplementation of infant 
formula with probiotics and/or prebiotics: a systematic review and comment by the ESPGHAN committee 
on nutrition. Journal of Pediatric Gastroenterology & Nutrition 2011;52(2):238–50. 
489.  Dietert RR, Zelikoff JT. Early-life environment, developmental immunotoxicology, and the risk of pediatric 
allergic disease including asthma. Birth Defects Res B Dev Reprod Toxicol 2008;83(6):547–60. 
490.  Centers for Disease Control and Prevention. Recommendations for using fluoride to prevent and control 
dental caries in the United States. MMwR Recomm Rep 2001;50(RR14):1–42. 
491.  Qiu l, Binns Cw, Zhao Y, lee AH, xie x. Breastfeeding practice in Zhejiang province, PR China, in the 
context of melamine-contaminated formula milk. J Health Popul Nutr 2010;28(2):189–98. 
492.  Health Canada. Order Amending Schedule I to the Hazardous Products Act (bisphenol A). Canada Gazette 
2010;144(7):31 March 2010. 
493. European F ood Safety Authority. EFSA updates advice on bisphenol A. 2010 (cited 12 April 2012).  
http://www.efsa.europa.eu/en/press/news/cef100930.htm.http://www.patonsyarns.com/pattern.ph
494.  Food Standards Australia New Zealand. Government announces BPA baby bottle phase out. 2010 (cited 
12 April 2012). http://www.foodstandards.gov.au/scienceandeducation/mediacentre/mediareleases/
mediareleases2010/governmentannouncesb4822.cfm.http://www.patonsyarns.com/pattern.ph
495.  Gribble kD, Berry NJ. Emergency preparedness for those who care for infants in developed country 
contexts. Int Breastfeed J 2011;6(1):16. 
496.  Gribble kD, McGrath M, Maclaine A, lhotska l. Supporting breastfeeding in emergencies: protecting 
women’s reproductive rights and maternal and infant health. Disasters 2011;35(4):720–38. 
497.  Binns Cw, lee Mk, Tang lC, Yu C, Hokama T, lee AH. Ethical issues in infant feeding after disasters.  
Asia-Pacific Journal of Public Health 2012 (Early print online, doi: 10.1177/1010539512453253). 
498.  Hipgrave DB, Assefa F, winoto A, Sukotjo S. Donated breast milk substitutes and incidence of diarrhoea 
among infants and young children after the May 2006 earthquake in Yogyakarta and Central Java.  
Public Health Nutr 2012;15(2):307–15. 
499.  Scott JA, Binns Cw, Graham kI, Oddy wH. Predictors of the early introduction of solid foods in infants: 
results of a cohort study. BMC Pediatr 2009;9:60. 
500.  Graham VA, Gibbons k, Marraffa C, Henry l, Myers J. Filling the gap: weaning practices of children aged 
0-2 years in western metropolitan Melbourne. J Paediatr Child Health 1998;34(6):513–7. 
501.  Howie Pw. Protective effect of breastfeeding against infection in the first and second six months of life. 
Adv Exp Med Biol 2002;503:141–47. 
502.  kramer MS. “Breast is best”: the evidence. Early Hum Dev 2010;86(11):729–32. 
503. B arker DJ, Gelow J, Thornburg k, Osmond C, kajantie E, Eriksson JG. The early origins of chronic 
heart failure: impaired placental growth and initiation of insulin resistance in childhood. Eur J Heart Fail 
2010;12(8):819–25. 
504.  Vaiserman A. Early-life origin of adult disease: evidence from natural experiments. Exp Gerontol 2011; 
46(2-3):189–92. 
505.  waterland RA. Epigenetic epidemiology of obesity: application of epigenomic technology. Nutr Rev 
2008;66(Suppl. 1):S21–23. 
506. w aterland RA, Michels kB. Epigenetic epidemiology of the developmental origins hypothesis.  
Annual Review of Nutrition 2007;27:363–88. 
REFERENCES
National Health and Medical Research Council
157
507.  Zhang x, Ho SM. Epigenetics meets endocrinology. Journal of Molecular Endocrinology 2011;46(1):R11–32. 
508.  world Health Organization. Complementary feeding: Report of the global consultation, and summary of 
guiding principles for complementary feeding of the breastfed child. Geneva: wHO, 2002. 
509.  Hokama T, Yogi C, Binns Cw, lee AH. Community-based screening for infantile anemia in an Okinawan 
village, Japan. Anemia 2011;2011:1–3. 
510.  Anderson J, Malley k, Snell R. Is 6 months still the best for exclusive breastfeeding and introduction of 
solids? A literature review with consideration to the risk of the development of allergies. Breastfeed Rev 
2009;17(2):23–31. 
511.  lebenthal A, lebenthal E. The ontogeny of the small intestinal epithelium. J Parenter Enteral Nutr 
1999;23(Suppl. 5):S3–6. 
512.  Hornell A, Hofvander Y, kylberg E. Introduction of solids and formula to breastfed infants: a longitudinal 
prospective study in Uppsala, Sweden. Acta Paediatr 2001;90(5):477–82. 
513.  kalanda BF, Verhoeff FH, Brabin BJ. Breast and complementary feeding practices in relation to morbidity 
and growth in Malawian infants. Eur J Clin Nutr 2006;60(3):401–07. 
514.  Oddy wH. A review of the effects of breastfeeding on respiratory infections, atopy, and childhood asthma. 
J Asthma 2004;41(6):605–21. 
515.  Oddy wH. The long-term effects of breastfeeding on asthma and atopic disease. Adv Exp Med Biol 
2009;639:237–51. 
516.  warner JO. Early life nutrition and allergy. Early Hum Dev 2007;83(12):777–83. 
517.  Christofides A, Schauer C, Zlotkin SH. Iron deficiency anemia among children: addressing a global public 
health problem within a Canadian context. Paediatr Child Health 2005;10(10):597–601. 
518.  Hawkins SS, Cole TJ, law C, Hlth MCSC. An ecological systems approach to examining risk factors for 
early childhood overweight: findings from the Uk Millennium Cohort Study. Journal of epidemiology and 
community health 2009;63(2):147–55. 
519.  Hawkins SS, law C. A review of risk factors for overweight in preschool children: A policy perspective.  
Int J Pediatr Obes 2006;1(4):195–209. 
520.  Reilly J, Armstrong J, Dorosty A, Emmett P, Ness A, Rogers I. Early life risk factors for obesity in childhood: 
cohort study. BMJ 2005;330(7504):1357–59. 
521.  Huh SY, Rifas-Shiman Sl, Taveras EM, Oken E, Gillman Mw. Timing of solid food introduction and risk of 
obesity in preschool-aged children. Pediatrics 2011;127(3):e544–51. 
522. Dietitians  Association of Australia. A modelling system to inform the revision of the Australian Guide  
to Healthy Eating. Canberra: National Health and Medical Research Council, 2011. Available from:  
http://www.eatforhealth.gov.au/sites/default/files/files/public_consultation/n55a_dietary_guidelines_
food_modelling_111216.pdf
523.  Dewey k. Guiding principles for feeding non-breastfed children 6–24 months of age. Geneva: world Health 
Organization, Department of Child and Adolescent Health and Development, 2005. Available from:  
http://www.who.int/nutrition/publications/guidingprin_nonbreastfed_child.pdf
524.  Cooke l. The importance of exposure for healthy eating in childhood: a review. J Hum Nutr Diet 
2007;20(4):294–301. 
525.  Northstone k, Emmett P, Nethersole F. The effect of age of introduction to lumpy solids on foods eaten 
and reported feeding difficulties at 6 and 15 months. J Hum Nutr Diet 2001;14(1):43–54. 
526.  Anderson CA, Curzon MEJ, Van loveren C, Tatsi C, Duggal MS. Sucrose and dental caries: a review of the 
evidence. Obes Rev 2009;10:41–54. 
REFERENCES
National Health and Medical Research Council
158
527.  levy SM, warren JJ, Broffitt B, Hillis Sl, kanellis MJ. Fluoride, beverages and dental caries in the primary 
dentition. Caries Research 2003;37(3):157–65. 
528.  Ruottinen S, karjalainen S, Pienihkkinen k, lagstrm H, Niinikoski H, Salminen M et al. Sucrose intake since 
infancy and dental health in 10-year-old children. Caries Research 2004;38(2):142–48. 
529.  Marshall T, Eichenberger Gilmore J, larson M, warren J, levy S. Comparison of the intakes of sugars by 
young children with and without dental caries experience. Journal of the American Dental Association 
2007;138(1):39–46. 
530.  warren JJ, weber-Gasparoni k, Marshall TA, Drake DR, Dehkordi-Vakil F, Dawson DV et al. A longitudinal 
study of dental caries risk among very young low SES children. Community Dentistry and Oral 
Epidemiology 2009;37(2):116–22. 
531.  Mennella J, Beauchamp G. Early flavor experiences: research update (Reprinted from Pediatric Basics,  
vol 82). Nutrition Reviews 1998;56(7):205–11. 
532.  Jennings S, Prescott Sl. Early dietary exposures and feeding practices: role in pathogenesis and 
prevention of allergic disease? Postgraduate Medical Journal 2010;86(1012):94–9. 
533.  Prescott Sl, Bouygue GR, Videky D, Fiocchi A. Avoidance or exposure to foods in prevention and 
treatment of food allergy? Curr Opin Allergy Clin Immunol 2010;10(3):258–66. 
534.  Fewtrell M, wilson DC, Booth I, lucas A. Six months of exclusive breast feeding: how good is the 
evidence? British Medical Journal 2011;342:c5955. 
535.  Renfrew MJ, McGuire w, McCormick FM. when to wean. Analysis article on breast feeding was 
misleading. BMJ 2011;342:d987. 
536.  UNICEF Uk. UNICEF Uk response to media reports questioning the recommendation to introduce solid 
food to babies at 6 months. Response to Fewtrell. 2011 (cited 12 February 2011). www.babyfriendly.org.
uk/.../unicef_uk_response_to_BMJ_article_140111.pdf.http://www.patonsyarns.com/pattern.ph
537.  williams AF, Prentice A. Response of Scientific Advisory Committee on Nutrition to Fewtrell. Six months 
of exclusive breast feeding: how good is the evidence? BMJ 2011;342:d980. 
538.  Forsyth JS. Policy and pragmatism in breast feeding. Archives of disease in childhood 2011;96(10):909–10. 
539.  European Food Safety Authority. Scientific opinion on the appropriate age for introduction of 
complementary feeding of infants. EFSA Journal 2009;7(12):1423. 
540. B ecker A, watson w, Ferguson A, Dimich-ward H, Chan-Yeung M. The Canadian asthma primary 
prevention study: outcomes at 2 years of age. J Allergy Clin Immunol 2004;113(4):650–56. 
541.  Filipiak B, Zutavern A, koletzko S, von Berg A, Brockow I, Grbl A et al. Solid food introduction in relation to 
eczema: results from a four-year prospective birth cohort study. Journal of Pediatrics 2007;151(4):352–58. 
542.  Fiocchi A, Assa’ad A, Bahna S. Food allergy and the introduction of solid foods to infants: a consensus 
document. Adverse Reactions to Foods Committee, American College of Allergy, Asthma and 
Immunology. Annals of Allergy, Asthma, & Immunology 2006;97(1):10–20. 
543.  kull I, Bergstrm A, lilja G, Pershagen G, wickman M. Fish consumption during the first year of life and 
development of allergic diseases during childhood. Allergy 2006;61(8):1009–15. 
544.  Poole J, Barriga k, leung DYM, Hoffman M, Eisenbarth G, Rewers M et al. Timing of initial exposure to 
cereal grains and the risk of wheat allergy. Pediatrics 2006;117(6):2175–82. 
545.  Snijders BEP, Thijs C, van Ree R, van den Brandt P. Age at first introduction of cow milk products and other 
food products in relation to infant atopic manifestations in the first 2 years of life: the kOAlA Birth Cohort 
Study. Pediatrics 2008;122(1):e115–22. 
546.  Zutavern A, Brockow I, Schaaf B, von Berg A, Diez U, Borte M et al. Timing of solid food introduction in 
relation to eczema, asthma, allergic rhinitis, and food and inhalant sensitization at the age of 6 years: 
results from the prospective birth cohort study lISA. Pediatrics 2008;121(1):e44–52. 
REFERENCES
National Health and Medical Research Council
159
547.  American Academy of Pediatrics. Breastfeeding and the use of human milk. Pediatrics 2012;129(3):e827–41. 
548.  koplin JJ, Osborne NJ, wake M, Martin PE, Gurrin lC, Robinson MN et al. Can early introduction of egg 
prevent egg allergy in infants? A population-based study. J Allergy Clin Immunol 2010;126(4):807–13. 
549.  Baker RD, Greer FR. Diagnosis and prevention of iron deficiency and iron-deficiency anemia in infants and 
young children (0-3 years of age). Pediatrics 2010;126(5):1040–50. 
550.  Sicherer SH, Munoz-Furlong A, Godbold JH, Sampson HA. US prevalence of self-reported peanut, tree 
nut, and sesame allergy: 11-year follow-up. J Allergy Clin Immunol 2010;125(6):1322–6. 
551. Brook I. Infant botulism. J Perinatol 2007;27(3):175–80. 
552.  liptakova A, Siegfried l, Rosocha J, Podracka l, Bogyiova E, kotulova D. A family outbreak of haemolytic 
uraemic syndrome and haemorrhagic colitis caused by verocytotoxigenic Escherichia coli O157 from 
unpasteurised cow’s milk in Slovakia. Clin Microbiol Infect 2004;10(6):576–8.  
553. Attard-Montalto S, Saha V. Paediatrics. A core text with self assessment. london: Churchill livingstone, 
1999. http://books.google.com.au/books?id=l1iFAF52TD0C
554.  American Academy of Pediatrics Committee on Nutrition. The use of whole cow’s milk in infancy. 
Pediatrics 1992;89(6, pt 1):1105–9. 
555.  Hendriksz CJ, walter JH. Feeding infants with undiluted goat’s milk can mimic tyrosinaemia type 1.  
Acta Paediatr 2004;93(4):552–3. 
556.  Ziegler DS, Russell SJ, Rozenberg G, James CA, Trahair TN, O’Brien TA. Goats’ milk quackery. Journal of 
Paediatrics and Child Health 2005;41(11):569–71. 
557. R etallack SJ, Simmer k, Makrides M, Gibson RA. Infant weaning practices in Adelaide: the results of a 
shopping complex survey. J Paediatr Child Health 1994;30(1):28–32. 
558.  Binns Cw, Graham kI, Scott JA, Oddy wH. Perth Infant Feeding Study II: Report to the Commonwealth 
Department of Health. Perth: Curtin University of Technology, 2005. Available from: 
559.  Eades SJ, Read Aw, McAullay D, McNamara B, O’Dea k, Stanley FJ. Modern and traditional diets for 
Noongar infants. J Paediatr Child Health 2010;46(7-8):398–403. 
560.  American Academy of Pediatrics. The use and misuse of fruit juice in pediatrics. Pediatrics 
2001;107(5):1210–13. 
561. l ifshitz F, Ament ME, kleinman RE, klish w, lebenthal E, Perman J et al. Role of juice carbohydrate 
malabsorption in chronic nonspecific diarrhea in children. J Pediatr 1992;120(5):825–9. 
562.  Stephens MB, keville MP, Hathaway NE, kendall Sk. Clinical inquiries. when is it Ok for children to start 
drinking fruit juice? J Fam Pract 2009;58(9):E3. 
563.  Temme EH, Van Hoydonck PG. Tea consumption and iron status. Eur J Clin Nutr 2002;56(5):379–86. 
564.  van der Merwe J, kluyts M, Bowley N, Marais D. Optimizing the introduction of complementary foods in 
the infant’s diet: a unique challenge in developing countries. Matern Child Nutr 2007;3(4):259–70. 
565.  world Health Organisation. The international code of marketing of breast-milk substitutes : Frequently 
asked questions updated 2008. Geneva: wHO, 2008. Available from: http://whqlibdoc.who.int/
publications/2008/9789241594295_eng.pdf
566. w orld Health Organization. wHA resolution 63.23: Infant and young children nutrition. Sixty-third world 
health assembly resolutions and decisions. Geneva: world Health Organization, 2010: 47–50.
567.  Department of Health and Ageing. Advisory Panel on the Marketing in Australia of Infant Formula 
(APMAIF). 2012 (cited 22 August 2012). http://www.health.gov.au/apmaif.http://www.patonsyarns.
com/pattern.ph
568. National Health and Medical Research Council. A review of the evidence to address targeted questions  
to inform the revision of the Australian Dietary Guidelines. Canberra: NHMRC, 2011. 
REFERENCES
National Health and Medical Research Council
160
569. National Health and Medical Research Council. Infant Feeding Guidelines literature Review.  
Canberra: NHMRC, 2012. 
570.  Binns Cw, Fraser Ml, lee AH, Scott J. Defining exclusive breastfeeding in Australia. J Paediatr Child 
Health 2009;45(4):174–80. 
571. Flaherman VJ, Chien AT, McCulloch CE, Dudley RA. Breastfeeding rates differ significantly by method 
used: a cause for concern for public health measurement. Breastfeed Med 2011;6(1):31–35. 
572. Aarts C, kylberg E, Hornell A, Hofvander Y, Gebre-Medhin M, Greiner T. How exclusive is exclusive 
breastfeeding? A comparison of data since birth with current status data. Int J Epidemiol 2000;29(6): 
1041–6. 
573.  li R, Scanlon kS, Serdula Mk. The validity and reliability of maternal recall of breastfeeding practice.  
Nutr Rev 2005;63(4):103–10. 
574. Boland M. Exclusive breastfeeding should continue to six months. Paediatr Child Health 2005;10(3):148. 
575. Gartner lM, Morton J, lawrence RA, Naylor AJ, O’Hare D, Schanler RJ et al. Breastfeeding and the  
use of human milk. Pediatrics 2005;115(2):496–506. 
576.  Australian College of Midwives & Baby Friendly Health Initiative. ACM / BFHI position statement:  
Infant feeding. Canberra: ACM/BFHI, 2007. Available from: http://www.midwives.org.au/lib/pdf/
documents/Infant%20Feeding%20%28Draft%29.pdf
577.  Australian Medical Association. Breastfeeding - 1998. 2001. Revised 2007. Australian Medical Association 
limited, 2007. Available from: http://ama.com.au/node/4355
578.  Royal Australian College of General Practitioners. Breastfeeding. Melbourne: 49th RACGP Council, 2007. 
579. The Royal Australasian College of Physicians Paediatrics & Child Health Division. Breastfeeding.  
Sydney: RACP, 2007. 
580. Public Health Association of Australia. Breastfeeding policy. Canberra: PHAA, 2010. Available from:  
http://www.phaa.net.au/documents/policy/101216_Breastfeeding%20Policy.pdf
581. Agostoni C, Braegger C, Decsi T, kolacek S, koletzko B, Michaelsen k et al. Breast-feeding: a commentary  
by the ESPGHAN Committee on Nutrition. J Pediatr Gastroenterol Nutr 2009;49(1):112–25. 
582. Agostoni C, Decsi T, Fewtrell M, Goulet O, kolacek S, koletzko B et al. Complementary feeding:  
a commentary by the ESPGHAN Committee on Nutrition. J Pediatr Gastroenterol Nutr 2008; 
46(1):99–110. 
583. Smith JP, Harvey PJ. Chronic disease and infant nutrition: is it significant to public health? Public Health 
Nutr 2010:1–11. 
584.  de Onis M, Garza C, Onyango A, Borghi E. Comparison of the wHO child growth standards and the  
CDC 2000 growth charts. J Nutr 2007;137:144–48. 
585. Cole TJ, Bellizzi MC, Flegal kM, Dietz wH. Establishing a standard definition for child overweight and 
obesity worldwide: international survey. BMJ 2000;320(7244):1240–43. 
586.  Cole TJ, Flegal kM, Nicholls D, Jackson AA. Body mass index cut offs to define thinness in children and 
adolescents: international survey. BMJ 2007;335(7612):194–97. 
587. world Health Organization. Indicators for assessing infant and young child feeding practices: conclusions 
of a consensus meeting held 6–8 November 2007 in washington D.C, USA. Geneva: wHO, 2008.  
Available from: http://whqlibdoc.who.int/publications/2008/9789241596664_eng.pdf
588. Department of Health NSw. Breastfeeding in NSw: Promotion, protection and support. Sydney:  
NSw Government, 2011.  
Notes
Notes

